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ABSTRACT 

Concern over the under representation of women and 
minorities in the natural sciences and engineering led to the 
research reported in this document. The project surveyed a stratified 
sample of 1,651 college seniors who registered to take the Graduate 
Record Examination (GRE) and who were majoring in natural sciences, 
mathematics, computer sciences, and engineering (NSME) . The goals of 
the survey were to identify some of the factors that may lead NSME 
majors to change fields for graduate school, analyze differences 
among ethnic groups remaining in NSME, and analyze differences 
botween male and female NSME majors who plan to remain in NSME. This 
report focuses on the gender and ethnic differences in NSME majors 
planning graduate study in their fields. Results showed that the 
decision to leave NSME was unci-^rrelated with gender, race, or GRE 
scores, but was correlated with many questionnaire items. Detailed 
analysis of gender and ethnic differences among NSME majors planning 
to continue in their fields showed small to moderate differences on 
many dimensions. There were gender and ethnic differences in salary 
expectations, importance on making a contribution to society, and 
preferences for various job activities. Possibilities for further 
research and policy implications are suggested; and the GRE 
Background Questionnaires and survey instrument are included. 
Contains 65 references. (JRH) 
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ABSTRACT 



Concern over the undeiTepresentation of women and minorities in the natural sciences and 
engineering led to the research reported here. This project surveyed a stratified sample of 1,651 
college seniors who registered to take the Graduate Record Examinations (GRE) General Test in 
December 1990 and who were majoring in natural sciences, mathematics, computer sciences, and 
engineering (NSME). The sample was stratified to contain all minorities and approximately equal 
numbers of White male and female U.S. citizens majoring in these fields. All were taking the GRE in 
the process of applying to graduate school. 

The goals of the survey were threefold: (1) to identify some of the factors that may lead 
NSME majors to change fields for graduate school, that is, to leave the science/engineering pipeline 
directly after earning a bachelor's degree; (2) to analyze differences among ethnic groups remaining in 
NSME; and (3) to analyze differences between male and female NSME majors who plan to remain in 
NSME. Results of the first goal of the survey were reported earlier; this report focuses on the second 
and third goals of the study— gender and ethnic differences in NSME majors planning graduate study 
in their fields. 

The survey questionnaire inquired about the students' undergraduate experiences, including 
enjoyment and difficulty of coursework, ratings of the quality of teaching and of the department, 
relationships with fellow students and instructors, and perceptions of themselves and others in 
relationship to their field of study. The questionnaire also asked students to rate themselves on a 
variety of skills and abilities, to rate various aspects of their chosen graduate fields of study, and to 
indicate their preferences for various job activities and characteristics. Finally, it asked a few 
questions about parents' occupations and whether each parent approved of the student's chosen field of 
study. 

These data were then merged with GRE scores and background information supplied on the 
GRE registration form, which included parents' education, undergraduate grade averages, degree 
objective, honors and awards, hours worked, and hours spent in outside activities. 

Results showed that the decision to leave NSME was uncorrelated with gender, race, or GRE 
scores, but was correlated with many questionnaire items. Detailed analyses of gender and ethnic 
differences among NSME majors planning to continue in their fields showed small to moderate 
differences on many dimensions, including grades, GRE scores, mother's education and occupation, 
out-of-class activities, degree objective, ability to perceive oneself as a scientist or engineer, perception 
of professionals in their field, perception of faculty, interaction with faculty, regard for other students 
in the department, and belief that they could make a real contribution in their field. Differences in 
undergraduate experiences included opportunities to assist professors in their research, ratings of 
teaching methods and evaluation procedures, intellectual environment, and the variety of advanced 
course offerings. Gender and ethnic differences also appeared in a number of self-ratings. 

There were gender and ethnic differences in salary expectations, importance placed on making 
a contribution to society, and preferences for various job activities. Distinctive profiles emerged 
suggesting, for example, that Asian Americans had the least positive college experiences, Mexican 
Americans had the most stressful experiences, and African Americans had the most optimistic outlooks 
on their professior.ai futures. 



ERIC 



CONTENTS 

INTRODUCTION 1 

BACKGROUND AND RELATED LITERATURE 1 

Career Decision Making 1 

Female Students in Science and Engineering 2 

Minority Students in Science and Engineering 5 

Survey of Natural Science, Mathematics, and Engineering Students 6 

DESCRIPTION OF SAMPLE 9 

RESULTS 12 

Major Field Differences 12 

Gender Differences 13 

Ethnic Differences 32 

FUTURE RESEARCH 56 

POLICY IMPLICATIONS 57 

REFERENCES .59 

APPENDIX 65 



ERIC 

ummmnmmm 



INTRODUCTION 



The present study reports the results of a survey of college seniors in mathematics, natural 
sciences, and engineering at a critical point in their development ~ the transition from college to 
graduate school. The purpose of the study is to explore possible differences in the undergraduate 
experiences, skills and abilities, perceptions of the field of study, career plans and expectations, and 
family background between males and females and among seven racial/ethnic groups. 

A considerable body of li^-irature has grown over the past two decades in response to concern 
over the underrepresentation of women and minorities in science and engineering. This literature, 
combined with the many thousands of studies and dozens of theories on career decision making, make 
for a formidable task of providing a relevant and succinct research background for this study. We will 
therefore mention only some highlights of the literature because the thrust of this study is about people 
who have chosen science and engineering, who have succeeded in reaching their senior year of 
college, and who are sufficiently committed to their disciplines to be planning to continue their studies 
in graduate school. 



BACKGROUND AND RELATED LITERATURE 

Career Decision Making 

Many factors affect career decision making. Numerous studies have found associations among 
family background, ethnicity, gender, school experiences, course-taking patterns, personality, attitudes, 
and other noncognitive variables and the decision to pursue a degree in the sciences or to choose (or 
switch to) other majors (e.g.. Baker, 1982; DeBoer, 1984; Hewitt & Seymour, 1991Hilton & Schrader, 
1986; and Hilton, Hsia, Solorzano, & Benton, 1989). 

Weiss (1971) claimed that, all other things being equal, American students tend to select 
majors leading to the greatest monetary returns. Polachek (1978) found that students who place a high 
value on money tend to major in business or engineering, whereas those who are less concerned with 
the financial returns of their degree are more likely to major in social sciences or humanities. Hafer 
and Schank (1982) reported that a desire for prestige, job security, and financial security are important 
factors in major field selection. 

Kirk (1990) found, in his survey of graduate students, that the variables most greatly affecting 
choice of a graduate major were opportunities for engaging in more fulfilling work, employment 
opportunities, and possibilities for advancement. Kirk went a step further. He found that student 
responses divided into two factors—opportunity and quality. He divided his respondents accordingly 
into two groups: "opportunity- oriented" and "quality-oriented." 

The opportunity-oriented students appeared to see their degree as a means to an end; two 
thirds of that group were pursuing degrees in administration. Their choice of major was most heavily 
influenced by opportunities for employment, advancement, and financial reward. Compared to 
quality-oriented students, they showed a stronger preference for high status and traditional male 
occupations. They also engaged in more "self-monitoring"; that is, they more closely observed and 
controlled the images of self they projected to others. Snyder (1987) has found that self-monitoring is 
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associated with a variety of career related factors. High self-monitors, for example, have a greater 
preference for high-status occupations (Mat^/ychuk & Snyder, 1982). 

Kirk (1990) found that quality-oriented students, in contrast to opportunity-oriented students, 
selected major fields in accordance with vocational preferences and intrinsic rewards, such as helping 
others and academic success. Their strongest vocational preferences were for social occupations- 
vocations known better for 'heir psychological rewards than for high salaries or status. Important to 
quality-oriented students wert quality of instruction and earning high grades. 

Roe (1953) identified personality factors associated with the decision to become a scientist, 
and suggested that there is a "scientific personality." Baker (1982) also studied the differences in 
personality, attitudes, and cognitive abilities of science and nonscience majors and found that science 
majors had higher mathematics scores, more positive attitudes toward science, greater spatial ability, 
and an intuitive-thinking-judging personality. Brown and Cross (1992) found significant differences in 
various personality dimensions between entering freshmen in engineering, students who persisted in 
engineering, and existing norm group descriptions of engineers and engineering students. They found 
no significant differences between genders or between Black and White subgroups. 

Female Students in Science and Engineering 

There has been considerable concern and research on the subject of the underrepresentation of 
women in science and engineering, ranging, from early childhood influences on female career choices 
to the employment status of women scientists (e.g., Casserly, 1979; LeBold, 1987; National Research 
Council, 1983; and Vetter, 1981). 

Differences in the attitudes and achievement of males and females toward mathematics and 
science emerge early in childhood. Data collected for the National Assessment of Educational 
Progress (NAEP) show that by fourth grade, nearly one quarter of school boys are "undecided," 
"agree," or "strongly agree" with the statement that "Math is more for boys than for girls" (National 
Center for Education Statistics, 1991).' Fewer girls, only 13%, gave these same responses. The girls 
vvho did believe that math is primarily a boy's domain scored lower than the boys on the NAEP math 
proficiency test. They also sco- i lower than the girls who denied that math, is more for boys than for 
girls. 

Even by fourth grade, therefore, the "chicken-and-egg" question has arisen: Does the 
performance of girls in math govern their belief or does their belief govern their performance? Most 
likely, the answers to both parts of the question are "yes." Inferior performance reinforces the 
perception that girls are inferior, and their belief that they are inferior depresses their performance. 

By grade 12, an even larger percentage (28%) of males believe (or are not sure) that math is 
more for boys than for girls. The percentage of females who accept that view declines slightly--from 
13% to 10%-betvveen fourth and twelfth grades (National Center for Education Statistics, 1991). 



'Reported statistics combined the three categories of undecided, agreed, and strongly agreed. 



NAEP data also show that girls have far fewer early childhood experiences with hands-on 
scientific tools, such as electric meters and telescopes (National Center for Education Statistics, 1992). 
By fourth grade, 60% of boys and only 46% of girls report having done projects or experiments with 
electricity. By grade 12, these figures have risen to 82% and 63%, respectively. Only in the 
biological sciences do females possibly achieve a minuscule edge over males, with 85% of females 
and 84% of males reporting that they have done experiments with plants or animals. 

This early pattern continues, in which greater numbers of boys gravitate toward numerical, 
electrical, and mechanical activities and equal or greater numbers of girls lean towards life sciences. 
The same NAEP reports also show that beyond the first-year math and sciences courses in high 
school-algebra, geometry, biology, and chemistry-more males than females take advanced courses in 
those areas, and many more males than females take physics. 

Data from the files of the Scholastic Aptitude Test (SAT) show that even among high school 
seniors scoring above the 90th percentile in mathematics, only 15% of females plan to major in a 
mathematically demanding field, namely, physical sciences, mathematics, or engineering (Graiidy, 
1987, 1990). At the same time, 37% of the top-scoring males head for one of these fields. Despite 
national efforts to draw women into the more quantitative sciences, the numbers at the high school 
level rose just slightly between 1978 and 1984, then declined slightly. 

Data on college freshmen from the Cooperative Institutional Research Program (CIRP) are 
consistent with the SAT data (Higher Education Research Institute, 1992). In 1991, for example, 
16.2% of males and only 2.7% of females planned to become engineers. 

Early decisions not to pursue mathematics, science, or engineering involve many complex 
issues pertaining to cognitive abilities and socialization that have been explored in depth by numerous 
investigators (e.g.. Brush, 1991; Chipman &. Thomas, 1987; Dix, 1987; Jacobs, 1989; Linn &. Hyde, 
1989; McHwee & Robinson, 1992; Waite &. Berryman, 1985). 

Females leave the science/engineering pipeline in greater numbers than do men at every stage, 
from high school science and mathematics tracks through college (Alper, 1993). One study has shown 
that in the n>ost selective colleges and universities, as few as 48% of female students initially 
interested in science persisted, compared with 64% of male students (Strenta, Elliott, Adair, Scott, & 
Matier, 1993). 

Research on the sample of GRE test takers surveyed for this study suggests, however, that by 
the time students have reached their senior year of college and are seriously considering graduate 
scnool, the proportions of female and male science and engineering students planning to leave science 
or engineering for graduate study in another field may be about equal (Grandy, 1992a). However, 
among GRE test takers at large, females more than males plan to change fields for graduate school, 
regardless of their undergraduate majors (Grandy, 1992b). 

The fact that females make more frequent major field changes may indicate a lack of 
satisfaction with the academic environment and/or difficulties with career decision making that affect 
women specifically. A survey by the Opinion Research Corporation showed that women, with or 
without children, leave or change jobs more frequently than do their male counterparts (Curtindiilc. 
1990). The study concluded that women leave not because of conflicts between work and faniils, hul 



because they cannot advance, their bosses treat them poorly, and they feel they cannot fulfill their 
career goals. 

Recent estimates of the percentage of female engineers in this country range from 5% to 7% 
of the estimated 1.6 to 1.7 million engineers (Saigal, 1987). Culotta (1993) points out that in 
environments in which women are a small minority, as in engineering, they often feel isolated because 
they "stick out like a sore thumb" in the presence of male coworkers. Not only is the resulting 
isolation uncomfortable, but as outsiders, women are slow to learn the unwritten rules that lead to 
corporate success. Many women who become physicists still report continuing discrimination in the 
educational, professional, and social aspects of their lives (Brush, 1991). Similar feelings of isolation 
may be experienced by female science and engineering majors, especially among those in engineering 
and physics, where the percentages of women are especially low. 

Unequal salaries for males and females are still evident at some levels of employment. For 
the most part, over the past decade, starting salaries in the sciences have become comparable for males 
and females. But among more experienced scientists, differentials still exist. In 1987, the median 
salary of Ph.D. physicists with seven or more years of experience in academia was $40,800 for 
females and $48,000 for males; for Ph.D. physicists in industry with the same experience, women 
earned an average of $56,700 and men earned an average of $63,000 (Babco, 1989). On the other 
hand, reports from the American Mathematical Society indicate higher salaries for women than men 
with Ph.D.s in mathematics. In 1989, male Ph.D.s with 12 months' experience in business and 
industry earned an average of $45,000 whereas female mathematics Ph.D.'s earned an average of 
$48,000 (Babco, 1989). There were similar salary differences in academic positions. 

A recent salary survey conducted by the American Chemical Society reported that women 
were being recruited into chemistry in larger numbers than ever before, and that men and women with 
bachelor's degrees in chemistry and two to four years of work experience were earning comparable 
salaries (Heylin, 1992). Salary gaps were larger for chemists having more experience. Similarly, the 
median salaries of men and women Ph.D.s were about the same until about ^e 45; then the salaries of 
women tended to plateau, while the salaries of men continued to show further gains. The study 
showed that women are failing to move into management positions or into higher academic ranks in 
proportional numbers (Hoke, 1992). Explanations supported by the survey were difficulty in balancing 
career demands and family demands, and gender discrimination (but not harassment) in the workplace. 
The survey did not support a third hypothesis, namely, that there were differences betvs^cn men's and 
women's commitments to their careers. 

Some investigators have also turned their attention to the question of whether women actually 
iio science differently from men (Keller, 1985). Barinaga (1993a) points out, with some striking 
examples, how the cultural context of science can influence not only what is studied, but the research 
results themselves. Barinaga (1993b) also cites anecdotes that women are less competitive than men 
and cites one study and additional anecdotes arguing that women choose an area of research not 
because it is a "hot topic" where there is a race for recognition and career advancement, but for its 
intrinsic merit Zuckerman and Cole (reported by Barinaga, 1993a) both question whether there is 
evidence to support this claimed gender difference or any other specifically female style of doing 
science. Further, they find that differences in research strategies correlate better with scientists' levels 
(if success than with gender . The greater attraction of women to biological sciences and their greater 
success in primate research may be indicative of differences in research priorities or even possibl>'. as 



Louis Leakey is claimed to have said: females are patient and singularly perceptive observers (Moreil, 
1993). 

Whether or not women actually do science differently from men, women may do science for 
different reasons than men, and they may prefer different research topics. The survey reported here 
attempts to identify some of the differences, preferences, and priorities. 

Minority Students in Science and Engineering 

According to recent statistics, beuveen 1975 and 1990, the percentage of all doctorates 
awarded to U.S. citizens in the physical sciences, life sciences, and engineering increased slightly for 
Native American, Asian American, and Hispanic citizens. The percentage awarded to Black citizens, 
however, increased only in engineering, and the increase was from 0.7% to 1.5%~figures that are far 
less than the proportion of Blacks in the U.S. college-age population. Furthermore, the percentage of 
doctorates awarded to Blacks in physical sciences and life sciences actually declined during that period 
(National Research Council, 1991). Data from the 1990 American Chemical Society Salary Survey 
reveal that Black chemists-both men and women-represented less than 2% of the membership who 
responded to their sur\'ey (Smith, 1991). Similarly, the Institute for Electrical and Electronic 
Engineers (IEEE) reported that only 1% of their members are Black (IEEE, 1991). 

Reasons for the underrepresentation of minorities may be numerous. Pearson (1985) 
conducted an in-depth sociological analysis of Blacks in the American scientific community. He 
found that the four reasons given most frequently for Black underrepresentation in natural sciences 
were (1) lack of early encouragement and motivation, (2) lack of financial support and limited 
opportunities, (3) limited recruitment, and (4) institutional racism. 

A longitudinal study by Hilton, Hsia, Solorzano, and Benton (1989) showed that among high- 
ability minority students, those who persisted in science in college were high in motivation and the 
highest in quantitative ability. What seemed to distinguish persisters most from the balance of the 
sample was their finding math, science, or engineering at the college level enjoyable, interesting, and 
rewarding, and their personal commitment to one of these fields for a career. 

A survey by Powers and Lehman (1983) of undergraduate students planning to attend graduate 
school showed a significantly larger percentage of Black students intending tp major in social sciences 
and a significantly larger percentage of White students planning to major in biological or physical 
sciences. Female students were more likely to major in education or a biological science; males were 
more likely to select physical sciences. These same observations are confirmed each year in the GRE 
database. 

Consistent findings regarding the relationship of major field preferences to gender and race arc 
reported by other investigators, such as Linhart and Yeager (1979) and Polachek (1978), and by 
statistical reports of doctoral recipients (National Research Council, annually). 

Using the Inventory of Affective Attributes of Scientists, Young (I98I) found more White than 
Black individuals having traits associated with scientists. These traits included interest in and 
understanding of natural phenomena, dedication/commitment to experimental requirep ents, 
philosophical/social perspectives, curiosity, and persistence. 
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Clark (1986) compared the personalities of science and nonscience majors and suggested that 
minority students who decide on scientific careers "may possess qualities that are congruent with the 
scientific personality." She added that "fewer blacks and white women tend to possess this personality 
than white men do." 

Not all research findings are consistent, however. Using a sample of approximately 16,000 
13- and 17-year-olds who participated in the 1981-82 National Assessment in science. Walker and 
Rakow (1985) found that Black students had the most positive attitudes toward science, and that White 
students had the most negative attitudes. White students, however, performed better in science. 
Consequently, when Black and White student data were combined, attitude toward science was 
negatively correlated with performance. Davis (1986) found similar results in student attitudes toward 
mathematics; Black students expressed more positive attitudes than their White classmates. The 
National Academy of Sciences (1987) found that Black and White students reported an equal interest 
in science, but because Blacks performed below Whites, the result again was a negative relationship 
between performance and attitude when both racial groups were combined. Although we can only 
speculate about the reasons for these results, it is important to keep in mind that attitudes and 
performance go hand in hand only when we control on important background variables like race. 

For additional discussion of career decision making among minority students, refer to the 
Career Development Quarterly, Special Issue, vol. 39, 1990. 



Surr ey of Natural Science, Mathematics, and Engineering Students 

Much of the published research has focused on the reasons students have for selecting a major 
lleld-reasons that may be different for men and women, or for White and minority students-and 
reasons for choosing science or engineering. But little, if any, research indicates whether some 
females choose science (or reject science) for different reasons than males do. Similarly, some of the 
personal needs and aspirations of Black students may be quite different from those of White students 
or of Asian American students. It is reasonable to hypothesize that because of cultural, linguistic, and 
educational experiences, students in the sciences and engineering have a variety of different aspirations 
and expectations of their professions. To explore these differences, we reanalyzed the data from a 
sui-vc\- recently reported (Grandy. 1992a). 

The data for this project were collected for an earlier study to understand better the factors 
related to a student's decision to remain in NSME or to change to an entirely different field of study. 
The sample for that study was drawn from the December 1990 administration of the GRE General 
lest. When test takers register to take the GRE, the vast majority complete a background 
questionnaire (Appendix A). Ba.sed on responses to that questionnaire, we selected a sample of NSME 
majors for the survey. Appendix B specifies the particular fields that were included as NSME. 

I'hc sample was restricted to U.S. citizens with U.S. mailing addresses. The students had to 
have answered the questions on gender, ethnic identity, degree objective, undergraduate field of stud>'. 
and intended graduate field of study. They had to plan to attend graduate school, not yet have 
graduated from college, and plan to earn a l^achelor's degree in biological sciences, physical sciences, 
computer sciences, earth sciences, mathematics, oi' engineering. I"roni an original GRE, file of 121,')82 
iccords, 5.^)2^) students satisfied these conditions. 
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The vast hiajority of students were White and were planning to continue in NSME. Ethnic 
minorities, females, and students leaving NSME were relatively small in numbers. Thus we stratified 
the sample on gender, ethnicity, and change of field. The resulting sample contained all students 
planning to change fields, all ethnic minorities, and two fifths of White females and one fifth of White 
males continuing in NSME. Questionnaires were sent to a total sample of 2,484. 

Based on the literature reviewed, a seven-page questionnaire (Appendix C) was designed, 
assuming a model in which graduate school plans might be related directly or indirectly to any or all 
of the following factors: 

1. Family Influences 

Father's occupation (whether in an technical, mechanical, or scientific field) 

Mother's occupation (whether in an technical, mechanical, or scientific field) 

Father's education 

Mother's education 

Parental approval and encouragement 

Feelings of responsibility or obligation to family 

2. Undergraduate Experiences 

Enjoyment of coursework 
Difficulty of coursework 
Quality of classroom teaching 

Quality of the department or program in which enrolled 
Relationships with and encouragement from instructors 
Relationships with fellow students 
Personal identification with a profession 

3. Skills and Abilities 

Verbal abilities 
Quantitative abilities 
Study skills 
Problem-solving skills 
Interpersonal skills 

Mastery of coursework (grades, awards, achievements) 

4. Characteristics of Chosen Graduate Field of Study 

Skills demanded 
Feelings of commitment 
Career opportunities 

Opportunity to make a contribution in the field 

Prestige 

Income 

Demand 
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5. Career Plans and Expectations 



Important job characteristics and activities 
Expected income 
Importance of income 



Of the 2,484 questionnaires mailed, 1,651 (66.5%) were completed and returned.^ Appendix 
C contains a copy of the cover letter and survey questionnaire. A followup postcard (Appendix D) 
was sent three weeks after the first mailing, and a followup questionnaire and a new letter (Appendix 
E) were sent to all remaining nonrespondents after another three or four weeks. Details of the survey 
procedure and nonresponse bias effects are discussed in the first report (Grandy, 1992a). 

Of the 1,651 respondents, 143 planned to leave NSME. The remaining 1,508 constitute the 
NSME sample analyzed for this report. 

Questionnaire data were merged with GRE General Test scores and information from the GRE 
background inforrnation questionnaire. To maximize reliability, 13 scales were created from the 
survey questionnaire. Appendix F specifies the variables that were used to construct each scale. The 
scales were entitled: 

Course difficulty 
Course enjoyment 
Quality of instruction 
Relationship to instructor 
Relationship to students 
Perception of self as a scientist 
Quality of the department 
Problem solving skills 
Study skills 
Verbal skills 
Interpersonal skills 
Career opportunities 

"Will do it but don't like it" (indicating that they have selected this graduate field but do not 
really like it) 



^Response rates ranged from 51% for Puerto Ricans to 73% for other Hispanics (i.e., Hispanics other than 
Puerto Ricans and Mexican Americans). GRE scores were higher for respondents than for nonrespondents. 
nius, the sample was not completely unbiased. It represented higher scoring students and a slightly higher 
proportion of females than males. 
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DESCRIPTION OF SAMPLE 



Among the test takers continuing in NSME, the survey sampling plan called for sampling all 
minorities plus one fifth of White males and two fifths of White females. The gender breakdown of 
the 1,508 respondents planning to remain in NSME was 51% male and 49% female (numbers were 
771 and 737, respectively). Using the ethnic descriptors as they were presented in the GRE 
background questionnaire, the ethnic breakdown of the sample was as follows: 





Number 


Percent 


Native American or Alaskan Native' 


40 


2.7 


Black or African American 


220 


14.6 


Mexican American or Chicano 


57 


3.8 


Asian or Pacific American* 


225 


14.9 


Puerto Rican 


37 


2.5 


Other Hispanic or Latin American 


48 


3.2 


White (non-Hispanic) 


881 


58.4 



There was a broad distribution of both undergraduate majors and intended graduate fields of 
study. The next four tables show intended graduate major field areas by ethnic group' for each 
gender*: 



'Some students who identified themselves as Native Americans apparently interpreted this option to mean 
"bom in America." We do not know how many survey respondents were misclassified in this manner. 

^Although the background questionnaire disaggregated Hispanics into three groups, it did not disaggregate 
Asians and Pacific Islanders. For analysis purposes, therefore, we treated data in this category as belonging to a 
single ethnic group. 

^For simplicity, ethnic group names have been shortened for these tables and for the remainder of the 

report. 

'When interpreting the figures, keep in mind that the survey sampling fractions were different for males 
and females and that response rates were not the ^ame for all groups. Percentages of subgroups in the sample, 
therefore, are not the same as percentages of the same subgroups in the GRE population. 
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Males: Number with Each Intended Graduate Major 





Biol 


Phys 


Comp 


Earth 


Math 






Total 


Total 




Sci 


Sci 


Sci 


Sci 


Sci 


Engin 


other' 


Number 


Percent 


Native American 


6 


3 


4 


0 


2 


8 


1 


24 


3.1 


African American 


10 


12 


11 


3 


10 


44 


2 


92 


11,9 


Mexican American 


5 


4 


2 


1 


2 


24 


0 


38 


4.9 


Asian American 


23 


9 


13 


5 


6 


90 


2 


148 


19.2 


Puerto Rican 


1 


2 


2 


0 


1 


10 


3 


19 


2.5 


Other Hispanic 


4 


2 


2 


1 


3 


13 


5 


jV 


1 Q 
j.y 


wniic 


00 


65 


29 


22 


30 


174 


12 


420 


54.5 


Total Number 


137 


97 


63 


32 


54 


363 


25 


771 




Total Percent 


17.8 


12.6 


8.2 


4.2 


7.0 


47.1 


3.2 




100.0 




Females: 


Number with Each Intended Graduate Major 








Biol 


Phys 


Comp 


Earth 


Math 






Total 


Total 




Sci 


Sci 


Sci 


Sci 


Sci 


Engin 


Other 


Number 


Percent 


Native American 


5 


1 


0 


0 


1 


6 


3 


16 


2.2 


African American 


33 


8 


9 


4 


8 


46 


20 


128 


17.4 


Mexican American 


4 


2 


0 


0 


3 


6 


4 


19 


2.6 


Asian American 


10 


4 


5 


4 


11 


30 


13 


77 


10.4 


Puerto Rican _ 


10 


1 


I 


0 


0 


5 


1 


18 


2.4 


Other Hispanic 


5 


1 


0 


1 


0 


6 


5 


18 


2.4 


White 


134 


51 


14 


45 


47 


83 


87 


461 


62.6 


Total Number 


201 


68 


29 


54 


70 


182 


133 


737 




Total Percent 


27.3 


9.2 


3.9 


7.3 


9.5 


24.7 


18.0 




100.0 



'"Other" fields included secondary teaching, agriculture, and health and medical sciences, These fields 
are all common graduate-school tracks of individuals with undergraduate science degrees, so persons continuing 
in these fields were not regarded as leaving NSME. 
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Males: Number with Each Undergraduate Major 





Biol 


Phys 


Comp 


Earth 


Math 




Total 


Total 




Sci 


Sci 


Sci 


Sci 


Sci 


Engin 


Number 


Percent 


Native American 


8 


3 


4 


1 


2 


6 


24 


3.1 


African American 


10 


20 


12 


2 


12 


36 


92 


11.9 


Mexican American 


5 


4 


2 


1 


2 


A.A 


38 


4.9 


Asian American 


26 


13 


11 


4 


6 


88 


148 


19.2 


Puerto Rican 


3 


4 


1 


1 


1 


9 


19 


2.5 


Other Hispanic 


7 


3 


4 


1 


4 


13 


30 


3.9 


White 


101 


76 


27 


24 


28 


164 


420 


. 54.5 


Total Number 


160 


123 


59 


34 


55 


340 


771 




Total Percent 


20.8 


16.0 


7.7 


4.4 


7.1 


44.1 




100.0 



Females: Number with Each Undergraduate Major 





Biol 


Phys 


Comp 


Earth 


Math 




Total 


Total 




Sci 


Sci 


Sci 


Sci 


Sci 


Engin 


Number 


Percent 


Native American 


8 


1 


0 


0 


1 


6 


16 


2.2 


African American 


48 


20 


8 


2 


14 


36 


128 


17.4 


Mexican American 


8 


2 


0 


1 


3 


5 


19 


2.6 


Asian American 


22 


4 


3 


4 


13 


31 


77 


10.4 


Puerto Rican 


11 


2 


0 


0 


1 


4 


18 


2.4 


Other Hispanic 


• 10 


1 


0 


1 


0 


6 


18 


2.4 


White 


219 


62 


12 


31 


62 


75 


461 


62.6 


Total Number 


326 


92 


23 


39 


94 


163 


737 




Total Percent 


44.2 


12.5 


3.1 


5.3 


12.8 


22.1 




100.0 



As we might expect, not many people switch fields across the sciences. Therefore, the table 
of undergraduate majors is very similar to the table of intended graduate majors.- There are striking 
differences in the fields selected by maies and females, however, and in the distribution of ethnic 
groups across fields. ' 

The percentage of femaies earning bachelor's degrees in biological sciences was more than 
twice as great as the percentage of males choosing majors in these areas (21% versus 44%). 
Engineering was exactly the reverse of biological sciences: 44% of males and 22% of females were 
earning degrees in engineering. Females were also more heavily represented in mathematical sciences, 
whereas greater proportions of males were in physical sciences and computer sciences. 

There were also differences in major field representations by ethnic group, but the small 
numbers of non- Whites in each field did not permit serious comparisons of ethnic group by major 
field. Among females, it appears that Puerto Ricans and Asian Americans were the most different in 
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terms of major field selections. Puerto Ricans were more heavily represented in biological sciences 
and underrepresented in engineering and mathematical sciences; Asian Americans were just the 
opposite. Among males, Mexican Americans were somewhat overrepresented in engineering, and 
African Americans were somewhat underrepresented in biological sciences. 

Because the distributions of major fields across ethnic groups and between genders was 
uneven, apparent differences between males and females, or among ethnic groups, may be confounded 
by differences in major fields. Furthermore, well over half of the Black sample were female (due to 
the oversampling of females, a lower survey response rate on the part of Black males, and to the fact 
that fewer Black males than females take the GRE), and only about a third of Mexican Americans 
were female. Preliminary analyses, therefore, examined average differences across groups and then 
broke down the remaining analyses by broad field of study-biological sciences, engineering, and a 
combination of physical, computer, and mathematical sciences. It was not possible, because of the 
limited saiuple size, to break down the analyses three ways simultaneously—by gender, ethnic group, 
and major field. In all analyses, statistics were weighted by sampling fractions. 



RESULTS 

For all data analyses, we have reported statistically significant differences and indicated those 
differences in graphs. In most instances, the differences are significant at the 0.05 level of confidence. 
Nevertheless, the actual mean differences are sometimes quite 'small. For each gender and ethnic 
comparison, therefore, we have also computed effect size (d) as an indicator of the magnitude of the 
difference in means.' In this report we use effect sizes to maintain some perspective on the 
differences we are observing in mean responses to questionnaire items, and to point out which 
differences appear to be relatively larger than others. 

Major Field Differences 

With both genders and all ethnic groups combined and weighted in accordance with their 
sampling fractions, we compared means on the 13 generated scales. ANOVA statistics indicated that 
there were highly significant differences (p < 0.0001) in the scale scores of students having 
undergraduate majors in the six broad categories of biological sciences, physical sciences, computer 
sciences, mathematical sciences, earth sciences, and engineering. 



'The effect size is the difference in means of two groups divided by their pooled standard deviation. 
Thus, a d = 0.5 between males and females would indicate that their means differ by half a standard deviation. 
Cohen (1988) regards an effect size around 0.8 as "large." 0.5 as "medium," and 0.2 as "small." Perhaps because 
of the importance placed on minimizing gender and ethnic differences in education, some researchers refer to a 
gender difference of 0.2 standard deviation as "modest" (e.g.. Wilder and Powell, 1989). Some argue that an 
attempt should be made to eliminate all measurable gender and ethnic differences, if possible. On the other 
hand, as Hyde and Linn (1988) state in their meta-analysis of verbal differences, "A gender difference of one 
tenth of a standard deviation is scarcely one that deserves continued attention in theory, research or textbooks 
Surely we have larger effects to pursue." 

A copy of the tables showing means and effect sizes is available from the author upon request. 



Students earning degrees in biological sciences, physical sciences, and engineering tended to 
rate the difficulty of their courses somewhat higher than did students in mathematics, computer 
sciences, and earth sciences. Those in biological sciences, earth sciences, and physical sciences rated 
course enjoyment the highest. 

Quality of instruction was rated highest by students in physical sciences and lowest by 
students in engineering and computer science. Physical sciences and earth sciences earned the highest 
ratings for relationships with instructors and for relationships with other students. Lowest ratings for 
relationships with instructors were given by students in computer science and engineering; lowest 
ratings in relationships with other students were given by students in computer science and 
mathematical sciences. In their ratings of their department or program, earth sciences majors scored 
their department highest and computer science majors scored theirs lowest. 

A scale that dealt with professional self image was scale 6: Ability to see oneself as a 
scientist or engineer. Students in mathematical sciences rated themselves lowest on this scale, 
probably because the wording of the items failed to include mathematicians specifically. Highest 
ratings were among students in the physical sciences and engineering. 

Four scales were constructed from self-rating items. On problem-solving skills, engineering 
students rated themselves the highest and biological science majors rated themselves lowest. These 
differences should be kept in mind when interpreting gender differences because females are 
overrepresented among biological science majors, and males are overrepresented among engineers. 

The self-ratings of study skills favored students in the mathematical sciences. Lowest self- 
ratings of study skills were among students in computer sciences. 

The study found that average self-ratings of verbal skills for each major field area were rank 
ordered quite differently from verbal ability as measured by the GRE Genera! Test. Highest mean 
self-rating was for students of earth sciences; lowest was for students of physical sciences. The GRE 
score averages would place earth science majors about average for our sample and physical science 
students in second place. We did not determine the correlation between GRE scor-is and self-ratings, 
but that computation could be made. It is possible that survey respondents interpreted "verbal skills" 
to refer to public speaking, debating, or simply to conversational fluency, none of which would 
necessarily correlate with the academic skills measured by the GRE. 

Gender Differences 

The unweighted sample broke down by gender into the following undergraduate major fields: 





Males 


Females 


Biological sciences 


160 


326 


Physical sciences 


123 


92 


Computer sciences 


59 


23 


Earth, atmospheric, marine, and 






environmental sciences 


34 


39 


Mathematical sciences 


55 


94 


Engineering 


340 


163 


TOTAL 


771 


737 
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We expected GRE scores, background information, and survey responses to differ not only by 
gender, but by major field. Students in engineering, for example, would probably have higher scores 
and greater interest in mathematics than biological sciences majors would. We therefore analyzed 
each variable, first by gender, for students in all NSME majors; then we reanalyzed each variable by 
gender for each of three groups: those with undergraduate majors in (1) biological sciences, (2) 
engineering, and (3) mathematics, physical, and computer sciences. Because of the large volume of 
statistics produced, we are reporting summaries of results. 

Average GRE scores and statistics on selected background variables showed statistically 
significant differences by gender. Even when statistics were computed separately for students earning 
bachelor's degrees in biological sciences, engineering, and math, physical, and computer sciences, 
many differences were seen. The following table shows those variables for which males (M) obtained 
higher mean values, females (F) obtained higher mean values, or no significant differences were found 
(=)• 



GRE/BIQ Variable 

GRE verbal score 
GRE quantitative score 
GRE analytical score 
Degree objective 
GPA in major 
GPA last two years 
Overall GPA 

Elected to an honor society 

Received an award in science 

Published an article 

Hours per week worked for pay 

Hours per week community service 

Mother's education 

Father's education 



Entire 
Sample 

M 
M 
M 
M 
M 
M 



F 
F 
F 



Biological 
Sciences Engineering 



M 
M 

M 



F 

F 

F 
F 



M 
M 



M 
M 
M 
M 



F 
F 



Math, 
Physical, 
Computer 
Science 

M 
M 

M 
M 



Differences in GPA, where they existed, were actually very small.' Within all groups, 
however, gender differences in quantitative score averages were quite substantial. In the sample as a 
whole, mean quantitative scores differed by 0.71 standard deviation. When viewed by major field, 
the differences were not quite so large, but ranged from 0.43 for students in math, physical sciences, 
and computer sciences to 0.62 for students in engineering. Differences in verbal score averages, 
though not as large, also favored males. Effect sizes ranged from 0.27 for students in math, physical, 
and computer sciences, to 0.31 for students in biological sciences. These mean gender differences 



^Institutions often report that females earn higher grades than males do, on the average, and some College 
Board studies (e.g., Clark & Grandy, 1984) confirm those reports. We do not know from these data alone 
whether this sample was different from the norm for NSME majors. 
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may be kepi in mind when interpreting differences in questionnaire responses later in this report. In 
particular, note that students in math, physical sciences, and computer sciences showed the fewest and 
smallest gender differences. 

Differences in responses to the survey questionnaire were often small but statistically 
significant. The 13 scales created from those items showed some gender differences, a few of which 
were moderately large. An analysis of differences in means on the scales are shown in the following 
table, using the same notation as in the previous table. 

Math, 
Physical, 





Entire 


Biological 




Computer 


Questiomaire Scale 


Sample 


Sciences 


Engineering 


Science 


1 Course difficulty 


F 


F 


F 




2 Course enjoyment 


M 


M 


M 


M 


3 Quality of instruction 






M 




4 Relationships with instructors 




M 


F 




5 Relationships with students 


F 


F 




F 


6 Perceive self as scientist 


M 


M 


M 


M 


7 Quality of department 






M 


F 


8 Problem-solving skills 


M 


M 


M 


M 


9 Study skills 


F 


F 


F 


F 


10 Verbal skills 










i 1 Interpersonal skills 


F 




F 


F 


12 Career opportunities 




F 


F 


F 


13 Will do, but don't like 


M 









For biological sciences majors, effect sizes were 0.25 favoring males for scale 8 (problem- 
solving skills) and 0.31 favoring females for scale 9 (study skills). For the other scales showing 
statistically significant differences, those differences were actually quite small (d < 0.20). 

Among engineering majors, seven scales showed effect sizes greater than 0.2. Scales 6 and 8 
(ability to perceive oneself as a scientist or engineer, and problem-solving skills) had effect sizes of 
0.55 and 0.50, respectively, favoring males. The other five scales, showing effect sizes between 0.20 
and 0.38, were course difficulty, study skills, and interpersonal skills (favoring females) and course 
enjoyment and quality of instruction (favoring males). In general, then, females in engineering 
reported finding their coursework more difficult and less enjoyable than did males. Although they 
rated their study skills higher, females rated their problem-solving skills much lower, and it may be 
this perception, combined with the lower quantitative GRE scores, that lay behind their having greater 
difficulty perceiving themselves as scientists or engineers. 

Gender differences among students in mathematics, physical sciences, and computer sciences 
were much smaller. Only on scale 9, study skills, was the difference at all pronounced (d = 0.42), 
and females rated themselves higher than males did. The gender differences observed among 
engineers, who are also in highly quantitative and traditionally male-dominated fields, did not exist 
among students in the physical sciences, computer sciences, and mathematics. 
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Undergraduate Experiences. The first page of the questionnaire listed 28 statements about 
undergraduate studies, and students were asked to indicate the extent to which they agreed or 
disagreed with each statement on a 5-point Likert scale from "strongly agree" to "strongly disagree." 

The first graph shows the mean responses, for males and females, with statements ordered 
from top to bottom by degree of agreement for both genders. Ahead of each abbreviated statement is 
an indication of whether males (M) or females (F) agreed more strongly with the statement, based on 
statistical significance at the 0.05 level of confidence. 

Visual inspection suggests almost identical ratings by both genders. The statement showing 
the strongest agreement was, "I have enjoyed courses in my major better than most other subjects." 
The statement with which students agreed the least was, "The competition in labs has been so fierce 
that some students have sabotaged the experiments of others." 

Although quite a few items showed statistically significant gender differences, only three 
items showed effect sizes greater than 0.2. Females agreed more strongly with these statements than 
males did: 

Coursework in my major has convinced me not to do graduate work in 
that field. '° 

I have difficulty imagining myself as a scientist or an engineer. 

I have high regard for other students in my department. 

Depending on the undergraduate field, however, there were greater or lesser gender 
differences. Among students in biological sciences, females agreed more strongly with these same 
statements. In addition, females more than males agreed that one or more professors had encouraged 
them to do graduate work in that field. 

Among engineering majors there were greater gender differences. Males more than females 
enjoyed courses in their major better than in most other subjects and felt that they could make a real 
contribution to their field (d = 0.43). Males were more critical of the faculty, whereas females 
complained more that courses were different from what they had expected, homework took too much 
time, and they had enjoyed science more in high school than in college. 

Patterns were different for students in physical sciences, computer sciences, and mathematics. 
Females did not indicate that they had more difficulty perceiving themselves as scientists than did 
males, nor was there a difference in their regard for other students in the department. Males did 
indicate, slightly more than females, however, that they enjoyed courses in their major better than in 
most other courses, but that many professors could not teach very well. 



'"All students in the sample were planning to continue in NSME, but they might be changing fields 
within that domain. 
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Undergraduate Experiences 



STRONaLY NOT SURE/ STRONGLY 

OISAQREE OISAQREE NEUTRAL AQ R E E AQREE 

(m^'enjoyed maj courses ^ 

(m) make real contrib 

would major same fld ^ 

could get lect notes ^ 

students helpful ^ 

instructors encourag ^ 

knowledgeable facult ^ 

(f) high regard students xa 

(m) prof encourage grad 

enjoyed lab work ^ 

(f) a lot in common >a 

atmos competitive ^ 

burnout real problem ^ 

courses obstacles ^ 

i^A 



(F) ENJOYED MATH MORE HS 

HOMEWORK TOO MUCH A 

(F) SUBJECTS DIFFICULT >^ 

(M) PROFS NOT TEACH WELL ^ 

COURSES DIFFERENT 

(M) UNSURE LAB ASSISTANT 

(M) PROFS DON'T KNOW ME ^ 

CAREER OPPORT LIMITD ^ 

ENJOYED SCIENCE H.S. ^ 

(M) NO HUMANIT CONCERNS ^< 

<M) PROFS LITTLE INTERST ^ 

(F) DIFFIC IMAG SELF SCI >^ 

(F) NOT GRADUATE FIELD ^ 

SABOTAGE EXPERIMENTS 



Males 



Females 



(M): Males agreed significantly more than females. 
(F): Females agreed significantly more than males. 
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Ratings of Undergraduate Department or Program. Students gave high ratings, on the average, to 
nearly all aspects of their undergraduate program, and there were only very small gender differences 
in ratings. The very highest ratings, by both genders, were on "scholarly and professional 
competence of the faculty" and "accessibility of faculty members to undergraduates." The lowest 
ratings by both males and females-averaging from fair to good-were for "curricular and career 
advising." The next graph shows how very similar the average ratings were by males and females. 
Nevertheless, there were ver>' small differences in means that were statistically significant, and two 
ratings that showed effect sizes greater than 0.2 for engineering majors. 

The two items rated noticeably differently by males and females in engineering were "variety 
of advanced course and program offerings" (favoring males) and "opportunities to assist professors in 
their research" (favoring females). 

Self-Ratings. Students rated themselves on a 5-point scale ranging from "well below average" to 
"well above average" on 13 skills. On the average, most students rated themselves as somewhat 
above average on all skills. The next graph shows that males and females had similar self-ratings on 
most skills. The statistically significant differences are indicated. 

Effect sizes were greater than 0.2 for five skills areas. Males rated themselves higher than 
did females on the following skills: 

Ability to think through problems 
Math skills 
Test-taking skills 

Females rated themselves higher than did males on the following skills: 

Ability to organize work 
Time spent on homework 

For engineering students, some effect sizes were moderate to large. Males rated themselves 
higher than did females on laboratory skills (d = 0.41), test-taking skills (d = 0.42), and ability to 
think through problems (d = 0.77). Males also rated themselves somewhat higher on speed in 
solving problems, and female engineering students did not rate themselves higher on ability to 
organize work, as they did within the total sample. 

Among students in physical science, mathematics, and engineering, there were no gender 
differences in self-rated math skills or test-taking skills, but females did rate themselves somewhat 
higher than did males in relationships with fellow students. 

Career Plans and Expectations. The first question in this section asked students to assume that the. 
current value of the dollar would not change, and to assume further that they would complete 
graduate school. Then, the question read, "Once you are out of graduate school and have become 
established professionally-in perhaps 10 or 15 years— about how much money do you expect to earn 
annually?" 



ERIC 



18 



■ » 



LU 



0 

CO 03 

0 2 
DL 



CO 0 

o) E 

c ^ 

^ 5 

DC ^ 

CO 
0 



LU 

o 

X 
LU 



^3 



Q 

o 
o 
o 



if 



tr 
o 
o 

Q. 



<] 53 



<] 



^3 



-I i 



! I 

I 1 



LU 

o 
z 

LU 
H 
LU 
CL 

o 
o 

>■ 

o 



CO z 
CO o 

LU QC 



O 

o 
< 

>- 

Z) 

o 

2 



> 
z 

LU 

o 



LU 

h- 
Z 
LU 
Q 



LU H 
-I CO 



LU 
I- 



I- 
QC 
O 
Q- 
Q- 
O 



h- CD 

D < 
O CO 

£^ 

_l LU 

a 

CO 

QC 
LU 
X 

o 



LJ- 
Q- 
_l 
LU 
X 



CO CO 

a LU 
O QC 
X 5 

111 LU 

^8 

o cr 

Z £L 

X _l 

O < 

< > 

lij LU 

I- - 



-3 

o 

DC 
O. 

> 

a 



\- 
tr 
O 

Q- 
Q- 
O 



Hi ^ 

2 CO 

O H 

o E 

z o 

^ 1 



CO 2 
LU o 

o 



CO CO 



o 

DC 
CL 



> 

< 



> 

< 



Li- 
LU 
>■ CO 
H =) 
LU 

DC 



o 
< 



>■ 

_J 

CO 

X 
LU 



DC 
LU 
LU 
CO DC 



co 



CO 

< 

c: 
O 

Q- 
Q- 
O 



< 

o 

o 
cc 

DC 
=) 

o 



19 



ERIC 



CO 
O) 

c 



03 
DC 

0 

0) 



LU 

-'^< 

LU O QC 
> OQ LU 



< LU 

3 OQ UJ 
CO 



LU 

t: o 

3 < 

O QC 
OQ tU 



< ill 
LU -J £2 

3 tU LU 

^ OQ > 
O K 

CO 



LU 

_i 5 a 
_j o < 

lU -I cc 

> tU LLi 



LU 



DC 
O 

m ^ 

O LU 
DC N 

Q- Z 

Z) < 

DC O 

X DC 

H O 



X 



I I 
! ! 



i X ^ II ^3 ^ ^ 



CO CO CO 



CO CO CO 



o 

DC 



X 
5 



DC 

o 

DC 

o 

CO 

< 



DC 

o 

UJ 

o 

X 
U- 

o 
> 

_l 
< 

O 



CO 
DC 

O 
I- 

o 

ID 

cn 

CO 

z 



CO CO CO 

-I -I I- 

d d 2 
LU 

CO CO Q 

O O I- 

Z Z CO 



< 



< 



LU I— 



UJ 

_l 

UJ 

DC 



r 

I- 
CO 
UJ 
H- 



UJ 

UJ 

DC 



X 

<1 



4] 



CO 


o 


_l 


z 


_l 












CO 


o 


>- 


CO 


Q 


CQ 


ID 


o 


1- 


DC 


CO 


CL 


u. 


Q 




UJ 




UJ 




Q_ 




CO 




5 



x 



<1 



DC 

O 

UJ 

O 
X 

z 

o 

UJ 



o> x: 

x: >. 

>• c 

S .2 

0 ^ 
c 

c .? 

o> « 

CD (0 

« 0) 

01 — 
— CO 

ra 

»_ OJ 

^ 11. 



if; u. 



ERIC 



20 



Results showed that females expected to earn considerably less than males. In the next graph, 
note that in the $30,000 to $40,000 range, the proportion of females is more than twice as great as 
the proportion of males. In contrast, the proportion of males is more than twice as great as the 
proportion of females in the $75,000 to $100,000 range. 

The greatest differentials in expected income were among students in biological sciences and 
engineering (d = 0.44 and 0.41, respectively). The gender difference in income expectation was 
smaller for students in the physical sciences, computer sciences, and mathematics (d = 0.23). 

When asked how important it is to have an income at least as large as they predicted, males 
and females both answered most frequently "somewhat important." Males, on the average, gave 
income a slightly greater importance than did females. 

The next question asked students to characterize, on five bipolar scales, the job they would 
most like to have. Differences in mean ratings on all five scales were statistically significant. Effect 
sizes were greater than 0.2 for the total sample on three of the five scales. 

Both males and females tended to prefer a job that was somewhat more toward the practical 
and applied end of the spectrum than toward the theoretical side. The average for females was even 
more in the direction of practical and applied. 

On the scale from "working with people" to "working with things," males, on the average, 
chose a balance exactly in the middle. The average for females was nearer to working with people. 
Among engineering students, the gender difference was moderately large (d = 0.55). 

The third dimension on which males and females overall differed noticeably was "working 
with math" versus "working with words." Females, on the average, chose a point in the middle, 
preferring to work equally with both math and words. Males, on the average, chose a point slightly 
nearer to working with math. Analyses of major field subgroups, however, showed that the gender 
differences on this dimension were very small for students in engineering and math, and in physical 
and computer sciences. It was primarily among biological science majors that females showed a 
greater preference for working with words. 

On the other two dimensions, males and females averaged very nearly the same cho'ces 
overall, though the means differed for biological science students. Females tended to prefer 
"attention to detail" somewhat more than males did. On "competitive emphasis" versus "cooperative 
emphasis," both genders averaged virtually the same, at a point nearer to cooperative emphasis, but 
with females showing a slightly greater preference for cooperative emphasis. Although the female 
preference for cooperative emphasis is statistically significant, the effect size is only 0.09, which 
indicates that the difference is essentially negligible. Only among biological science majors does the 
effect size approach a level worthy of acknowledgment (0.23). 
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On a different type of scale, ranging from "not important" to "extremely important," students 
indicated the importance of each of nine job characteristics or opportunities. The next graph shows 
the means on each item for each gender. 

Most important to both males and females was pleasant coworkers. Other items that averaged 
between very important and extremely important were job security, variety, and opportunities for 
advancement. 

Females overall valued the following job characteristics higher than did males: 

Pleasant coworkers 
Contribution to society 
Prestige/respect 

The only characteristic valued more highly by males than by females was technical challenge. 

The questionnaire then listed 22 job activities and asked students to what extent they wanted a 
job involving each activity. They responded on a 3-point scale from "not at all" to "possibly" to 
"definitely." Results for males and females are shown in the next graph. Those showing statistically 
different means are indicated. 

Activities that both genders wanted most, on the average, were to develop ideas and to 
interpret and evaluate information. Activities that they wanted least were to persuade, negotiate, or 
sell; to keep records and catalog information; and to draw or draft. 

There were, however, some activities that one gender preferred to a greater or lesser extent 
than the other. Those activities with the largest effect sizes favoring males were as follows (effect 
sizes in parentheses): 

Develop ideas (0.31) 
Work with computers (0.37) 
Troubleshoot problems (0.39) 
Reason mathematically (0.30) 
Design instruments or equipment (0.57) 

Although most females, like most males, indicated that they did not want a job keeping 
records or cataloging information, more females than males indicated they might want such an activity 
(d = 0.38). 

Among students in mathematics and physical and computer sciences, there were no gender 
differences in preference for working with computers or reasoning mathematically, and a small male 
preference for reading extensively. 

Among engineering students, there was no gender difference in the desire to reason 
mathematically. The male preference for developing ideas had a somewhat larger effect size (0.49), 
and there was a small female preference for gathering data. 
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Preferred Job Activities 



NOT 

AT ALL POSSJBLY DEFINITELY 

(M) DEVELOP IDEAS 



INTERPRET/EVAL INFO ^ 

(M) WORK WITH COMPUTERS >^-^ 

EXPLAIN, ANS QUESTS ^ — 

TROUBLESHOOT PROB — 

SUPERVISE OTHERS ^ 

OPERATE INSTRUMENTS ^ 

(F) CONCENTR ON DETAILS ^< 

THINK QUICKLY — ^ 

TEACH, TRAIN, INSTR ^ 

(p) GATHER DATA 

(M) REASON MATHEMAT >^-^^ 

(M) WRITE RPTS/ARTICLES ^ 

MAKE PRESENTATIONS 

ANALYZE DATA ^ 

(F) ADVISE, COUNSEL, INT 

CHART, DIAGRAM DATA ^ 

READ EXTENSIVELY 

DESIGN INSTRUMENTS - ^ 

DRAW OR DRAFT ^^ 

KEEP RECORDS, INFO 

PERSUADE, NEGOTIATE ^ ' 



Males 



Females 



(M): Preferred significantly more by males. 
(F): Preferred significantly more by females. 
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Plans for Graduate Study. Survey results suggested that many males chose their graduate field of 
study earlier than females did. 

The greatest number of students, both male .aid female, reported choosing their graduate field 
of study before college. It is also clear from the next graph that a greater proportion of males than 
females reported choosing their field of study before the sophomore year, and a greater proportion of 
females than males chose it after their sophomore year. 

The questionnaire contained 17 statements referring to the intended field of study. It included 
statements of opinions and beliefs about the field as well as experiences with the field and with other 
people in it. Students responded on a 5-point Likert scale from "strongly agree" to "strongly 
disagree." 

The next graph shows that there was extraordinary agreement between males and females 
regarding intended field of study. Statements with which both males and females agreed most 
strongly were: 

There are exciting new developments in this field. 

I truly love this field and want to learn as much as possible about it. 

In this field I will have an opportunity to make a significant 

contribution. 

Success in this field will require good technical skills. 

They disagreed most strongly with the following statements: 

I am under pressure from my family to do graduate work in this field. 
This field really doesn't interest me much, but an advanced degree in it 
will be useful to my career. 

I expect my graduate courses to be less demanding than the 
undergraduate courses in my major. 

Eight items showed very small but statistically significant differences between males and 
females. Those items are marked on the graph, but the magnitudes of the differences are barely 
visible. Only one item, "Success in this field will require good technical skills," showed an effect 
size greater than 0.2, favoring males. 

Among biological science majors, three more statements showed small gender differences 
(d > 0.2). Females agreed more than males with each of the following: 

Success in this field will require good interpersonal skills. 

In this field I will have an opportunity to make a significant contribution. 

Students in physical sciences, computer sciences, and mathematics showed no gender 
differences on any statements regarding their field of study. 
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statements about Intended Field of Study 



STRONQLY NOT SURE/ 

DISAQREE DISAQREE NEUTRAL 



AO RE E 



STRONQLY 
AQRE E 



(M) EXCITING DEVELOPMENT 
(F) TRULY LOVE FIELD 
OPPORT SIG CONTRIB 
(M) REQ GOOD TECH SKILL 
MANY JOBS AVAILABLE 
MANY CAREER POSSIB 
OPPORT ADVANCEMENT 
KNOW OTHERS IN FIELD 
<F)REQ INTERPERS SKILLS 
PRESTIGIOUS FIELD 
PROFS ENCOURAGED 
SUBSTANTIAL INCOME 
WORK EXPERIENCE 
(F) INVESTED TIME/EFFORT 
(M) COURSES LESS DEMAND 
(M) NOT MUCH INTEREST 
FAMILY PRESSURE 







Males 



Females 



(M): Males agreed significantly more than females. 
(F): Females agreed significantly more than males. 
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A final set of questions asked about the occupations of parents, expression of parental 
approval for the major fields of study, and other experiences related to the field. 

Nearly twice as many females as males (20.6% versus 11.5%) responded that their mother 
was in a technical, mechanical, or scientific occupation. There was no significant difference, 
however, between males and females in the percentages whose fathers were in those occupations. 

More than 95% of all respondents indicated that their m.others and fathers approved of both 
their undergraduate and their graduate fieMs of study. Slightly more males than females, however, 
pciceived each of their parents as approving both their undergraduate ani graduate majors. 

Among the total sample, no gender differences appeared in the responses to any of the 
following statements: 

I have had one or more professors who encouraged me to do graduate 
work in this field. 

i know personally one or more professionals in this field. 
I have had work experience in this field. 

There were some small gender differences in responses to the statement on work experience, 
suggesting that among students in biological sciences, more females than males had work experience. 
In the physical sciences, computer sciences, and mathematics, the reverse was true-more males than 
females reported having work experience. 



Gender Group Summary Profiles. The sample showed moderate to large gender differences in GRE 
quantitative score averages and in self-perceptions of some important skills and capabilities. Aside 
from these differences, the remaining gender differences~in undergraduate experiences, graduate 
school plans, and desired job activities-were generally quite small, though often statistically 
significant. The greatest gender differences were among students in engineering. Students in math, 
physical sciences, and computer sciences showed the fewest and smallest gender differences on all 
dimensions, including GRE scores and questionnaire responses. 

Regardless of field of study, males scored higher than females on the GRE verbal and 
quantitative sections., but the differences were less pronounced among students within each field of'' 
study. 

Among engineering students, females found their undergraduate coursework more difficult 
than males did. Males enjoyed their courses more and rated the quality of instruction better than 
females did. Males were considerably better able to see themselves as scientists or engineers than 
females were. Males judged their laboratory skills, ability to think through problems, speed in 
solving problems, and test-taking skills higher than females did. Females rated only time spent on 
homework higher than males did. 

These findings are consistent with the results of other research on engineering students. 
Though the research applied to graduate school students, we might expect similar results for 
undergraduates. Baum (1989) discussed a Stanford University survey by Zappert and Stanbury (1984) 
in which a disturbing number of women expressed diminished self-esteem as a result of their graduate 
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school experience. According to that study, much of women's self-doubt stems from difficulties in 
the adviser/student relationship and the reluctance of male faculty to accept them as professionals. 
Another explanation for the lower self-esteem of female engineering students was suggested by female 
students in an MIT survey cited by Baum (1989). Female students reported that foreign-educated 
faculty, many of whom are from cultures where women are not held in high esteem, pose problems 
for women in engineering graduate programs. 

Although the female engineering students in our survey rated themselves lower on some 
skills, female students in math, physical sciences, and computer sciences did not. This finding 
contradicts the general view that physics, more than other sciences, is "unfriendly" to females (Brush, 
1991). Our analyses did not single out physics majors specifically, but among physics, chemistry, 
mathematics, astronomy, and computer science majors combined, there were no gender differences 
suggesting dissatisfaction with the undergraduate experience or with personal achievement. 

Perhaps consistent with the lower self-esteem of some female students are our findings that 
males expected to earn higher salaries than females. This difference in salary expectation may also be 
attributable to differences in job aspirations, which may reflect realistic expectations. Fewer women 
planned to earn Ph.D.s, and fewer women were in engineering, which pays higher salaries than 
biological sciences~the most frequently selected field for females. 

Females showed a slightly greater preference for a job in which they would work with people 
more than with things, whereas males were fairly evenly split in their preferences. In biological 
sciences only, males had a preference for math, where females had a preference for words. This 
gender difference did not hold for students in the other majors. The apparent gender difference in 
preference for competition, as suggested by many female scientists and discussed earlier, was 
essentially not confirmed by the survey data, at least insofar as males and females were reporting 
these preferences honestly and accurately. Males admitted essentially no greater preference for 
competition. 

Females, more than males, valued pleasant coworkers, ability to make a contribution to 
society, and prestige/respect as important job characteristics. Technical challenge was valued more 
highly by males than by females. 

Preferences for job activities were rank ordered the same way for males and females, with 
developing ideas being highest on the scale. However, there were small gender differences in 
preferences for nearly all activities. Males showed a greater preference for developing ideas 
(especially among engineering students), reasoning mathematically (among biological science majors 
only), working with computers, troubleshooting problems, and designing instruments or equipment. 
Females were more willing than males to keep records and catalog information and, among 
engineering students, to gather data and to chart or diagram data. The pattern that seems to emerge is 
that females are more willing to do subordinate work. An alternative explanation, consistent with 
Spence's research on women's work motivation, may be that women tend to be motivated to work 
hard on all types of jobs (including more routine, menial ones), whereas men tend to be motivated by 
mastery, competitiveness, and liking a particular job (Spence & Helmreich, 1984). 

Perhaps most interesting among the background statistics was the finding that nearly twice as 
many females as males indicated that their mothers were in technical, mechanical, or scientific 
occupations. There was no difference in the percentage whose fathers were in those occupations. 
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Ethnic Differences 



Differences among the ethnic groups were larger than differences between genders, both in 
GRE scores and in questionnaire responses. In the following analyses, where effect sizes are 
reported, the comparisons were made between White students and the specific ethnic group under 
discussion. 



ANOVA results showed that average GRE scores and background questionnaire variables 
were all significantly different. The list below shows selected variables from the GRE test file and 
indicates which ethnic groups obtained the highest and lowest averages. 





Highest 


Lowest 


GRE verbal score average 


White 


Puerto Rican 


GRE quantitative score average 


Asian American 


African American 


GRE analytical score average 


White 


Puerto Rican 


Degree objective 


Native American 


Asian American 


Overall GPA 


White 


African American 


GPA in major 


White 


African American 


GPA last two years 


White 


African American 


Hours/week worked 


Native American 


Asian American 


Hours/week community service 


African American 


Asian American 


Honors or awards in science 


Puerto Rican 


Asian American 


Honor Society 


Asian American 


Other Hispanic 


Father's education 


Asian American 


Mexican American 


Mother's education 


Asian American 


Mexican American 



Asian Americans came from families with the most formal education; Mexican Americans 
from the least. Sixty-five percent of the fathers and 52% of the mothers of Asian Americans had at 
least a bachelor's degree, whereas only 32% of the fathers and 21 % of the mothers of Mexican 
Americans had that much education. 



Community service consumed very little time among science and engineering students. 
Among Puerto Ricans, however, 8% reported spending more than 10 hours a week in community 
service. The figures were 6% for African Americans and 5% for Native Americans. At the lower 
extreme, fewer than 2% of Asian Americans or Mexican Americans spent time in this way. Time 
spent in community service, we hypothesized, may relate to some questionnaire responses indicating 
greater interest in humanitarian concerns and in working and interacting with people. Later in this 
report we note this relationship. 

The same 13 questionnaire scales defined earlier were analyzed by ethnic group, with the 
following results: 
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Highest 



Lowest 



1 Course difficulty 

2 Course enjoyment 

3 Quality of instruction 

4 Relationship with instructor 

5 Relationship with students 

6 Self as a scientist 

7 Quality of department 

8 Problem solving skills 

9 Study skills 

10 Verbal skills 

1 1 Interpersonal skills 

12 Career opportunities 

13 Will do but don't like 



Puerto Rican 



Native American 
Native American 
Native American 
White 



Other Hispanic 
Native American 
Other Hispanic 
No difference 



Other Hispanic 
No difference 



African American 
Asian American 



White 



Asian American 
Asian American 
Asian American 
Other Hispanic 
Asian American 
Asian American 
Native American 
No difference 



Native American 
No difference 



Asian American 
Other Hispanic 



Results of the scale analyses seem to suggest that, of the seven ethnic groups, Asian 
Americans showed the least enthusiasm for their chosen field of study. TTiey appeared to find their 
coursework more difficult (d ^ 0.53) and enjoy it less (d = 0.60). on the average, than did Whites 
or members of most other ethnic groups. They were the most crl.ioal of their undergraduate 
department, including quality of instruction (d = 0.35) and relationship with instructors (d = 0.71). 
They were somewhat less able to see themselves as scientists or engineers (d = 0.26) and fsr more 
likely than Whites to indicate that they planned to pursue their field but did not really like it 



Native American students, on the other hand, showed the greatest positive attitude toward 
their subject and their undergraduate experiences, even though they rated some of their own abilities, 
including problem-solving skills (d = 0.53) and verbal skills (d = 0.51) lower than Whites and other 
groups did. 

Puerto Rican students found their coursework considerably more difficult than did White 
students (d = 0.87) and somewhat more difficult than did other ethnic groups. Their other ratings, 
however, showed only small differences from other groups. 

Other Hispanics were nearly identical to Whites in their apparent confidence in their skills and 
in their perception of themselves as scientists and engineers. They rated their relationships with 
instructors and other students, however, somewhat lower than did Whites. 

These results suggest some patterns that we can understand more clearly by examining 
individual questionnaire item responses, the means of which differed significantly among ethnic 
groups. 

The graphs presented for ethnic group comparisons are of the same format, basically, as the 
earlier graphs comparing genders. Because there were seven ethnic groups, seven symbols were used 
to plot mean ratings for each item. To avoid cluttering the graphs, however, only the symbols for the 
highest and lowest ethnic group averages are shown. Thus, for each item, the range of average 
responses is shown by identifying the two ethnic groups with the highest and the lowest mean ratings. 



(d = 0.61). 



33 



ERIC 



4 .J 



Undergraduate Experiences. The first page of the questionnaire listed 28 statements about 
undergraduate studies, and students were asked to indicate the extent to which they agreed or 
disagreed with each statement on a 5-point Likert scale. The next graph shcfws average responses for 
the highest and lowest ratings on each item. 

There were statistically significant differences in the average ratings among ethnic groups for 
all but six statements. The statements about which there was essentially equal agreement or 
disagreement by all ethnic groups were the following: 

If I missed a lecture, I could always get notes from someone else. 
I have high regard for other students in my department. 
I have enjoyed laboratory work. 

Courses have sometimes been obstacles rather than vehicles for learning. 
I have difficulty imagining myself as a scientist or an engineer. 

Close examination of the graph shows that Asian Americans, on the average, tended to rate 
their experiences less positively than did members of other ethnic groups. Although they perceived 
their undergraduate experiences in a generally positive way, they agreed less than Whites did on 18 
items showing effect sizes ranging from 0.23 to 0.64. Statements with which they agreed 
considerably more strongly than did White students were the following: 

Homework has taken too much time, (d = 0.56) 

I enjoyed science more in high school than I have in college, (d = 0.42) 
Most of my professors have little interest in students, (d = 0.63) 
Many professors in my department do not know me. (d = 0.46) 
Coursework in my major has convinced me not to do graduate work in that field, 
(d = 0.45)" 

Statements with which Asian Americans agreed considerably LESS strongly than did Whites 
were the following: 

I have enjoyed courses in my major better than most other subjects, (d = 0.43) 
If I were starting over again, I would major in this same field, (d = 0.59) 
My instructors have encouraged me to continue in this field, (d = 0.64) 
One or more professors have encouraged me to do graduate work in this field, 
(d = 0.47) 

Native Americans tended to report especially positive experiences. In general, there were 
only small differences in the ratings of Native American and White students. Their mean ratings 
were significantly higher than the ratings of most other ethnic groups on the following items: 

I have enjoyed courses in my major better than most other subjects. 
If I were starting over again, I would major in this same field. 
All important courses have been taught by knowledgeable faculty. 



"None of the students in the sample was planning to leave NSME, but some were planning to switch to 
areas of NSME other than the field in which they were earning their bachelor's degree. 
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Ranges of Average Ratings 

of Ethnic Groups for 
Undergraduate Experiences 

STRONGLY STRONGLY 
DISAGREE AGREE 

*ENJOYED MAJ COURSES A 0 

*MAKE REAL CONTRIB ^^-S 

*WOULD MAJOR SAME A v 

COULD GET LECT NOTES ^ 

^STUDENTS HELPFUL 

INSTRUCTORS ENCOUR A w 

^KNOWLEDGEABLE FACUL ^ 

HIGH REGARD STUDENTS a-t-1 

*PROF ENCOURAGE GRAD A^-x- 

ENJOYED LAB WORK 4^- 8 - 

*A LOT IN COMMON 



*ATMOS COMPETITIVE ^ 



*BURNOUT REAL PROB — ^- 

COURSES OBSTACLES - 

*ENJOYED MATH H.S. 

^HOMEWORK TOO MUCH V--^^ 

*PROFS NOT TEACH WEL 

^SUBJECTS DIFFICULT a — >. 

^COURSES DIFFERENT — - 

*UNSURE LAB ASSIST O 

*PROFS DON'T KNOW ME - 

*CAREER OPPORT LIMIT □ ."i 

ENJOYED SCIENCE H.S. ^: - 0 

►NO HUMANIT CONCERNS - - -^7 

*PROFS LITTLE INTRST ^^/±r 

DIFFIC IMAG SELF SCI 

*NOT GRADUATE FIELD - /> 
^SABOTAGE EXPERIMENT 



p < 0.05 
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Native Americans were LEAST likely to agree with these items: 
Many professors in my department do not know me. 

Courses in my major have turned out to be very different from what' I expected. 
Many of my professors could not teach very well. 
Burnout is a real problem for majors in my field. 

Mexican Americans appeared to perceive their learning environment as somewhat more 
stressful than did other ethnic groups, on the average. They were more likely to have found their 
courses more. difficult than they expected (d = 0.53), to view the atmosphere in their department as 
competitive (d = 0.39), and to agree that burnout was a real problem for majors in their field 
(d = 0.39). More Mexican Americans were also inclined to agree that people in their field had no 
real humanitarian concerns (d = 0.67), though in general, very few people held this view. Fewer 
Mexican Americans than Whites indicated that instructors had encouraged them to continue in their 
field (d = 0.43), and more felt that many professors in their department did not know them 
(d = 0.36). 

The average Puerto Rican rating on the statement "Homework has taken too much time" was 
more than a full standard deviation higher than the average White rating (d = 1.05). More Puerto 
Ricans also reported enjoying science more in high school than in college (d- = 0.50), and had found 
that their courses turned out to be different from what they expected (d = 0.47). They more 
frequently felt that their professors did not teach very well (d = 0.52) and showed little interest in 
students (d = 0.53). Finally, Puerto Ricans were having doubts about their chosen careers. More 
Puerto Ricans than Whites felt that career opportunities in their field were very limited (d = 0.60), 
and that most people in their field had no real humanitarian concerns (d = 0.46). 

African American students' ratings of their undergraduate experiences did not differ markedly 
from White students' ratings. 

From these profiles it appears that although student ratings of their undergraduate experiences 
were quite positive on the whole, there were enough differences among minority group responses that 
patterns were visible. Asian Americans had the least positive feelings about their experiences, 
especially regarding their choice of field of study and their relationships with faculty. Native 
Americans and Whites were generally the most positive. Mexican Americans seemed to have a 
somewhat more stressful, competitive, and academically difficult educational experience. Puerto 
Ricans may have suffered a harder transition from high school to college, as indicated by their 
responses to homework taking too much time and professors not being able to teach very well. They 
were also, perhaps, somewhat discouraged about job prospects. 

Ratings of Undergraduate Department or Program. Students rated 15 different aspects of their 
department or undergraduate program. Mean ratings computed for each ethnic group are plotted in 
the next graph, again, for just the highest and lowest average group ratings. 

There were no significant differences by ethnic group in the ratings of laboratory facilities or 
curricular and career advising. All other dimensions showed fairly small but statistically significant 
mean differences, ihe most pronounced of which was the Asian American response pattern. 
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Faculty competence and intellectual environment were given high ratings on the whole, but 
Asian Americans gave the lowest ratings of any ethnic group (d = 0.34 and 0.26, respectively). 
Asian Americans found the faculty least accessible to undergraduates (d = 0.56), less helpful in 
dealing with class work (d = 0.60), and providing the least useful criticism of class work 
(d = 0.50). Asian Americans were the most critical of teaching methods (d = 0.41) and 
opportunities for student evaluation of courses and instruction (d = 0.22). They were less satisfied 
with the flexibility of the program to meet individual needs (d = 0.25) and with opportunities to 
pursue individual projects (d = 0.32). Compared with the other ethnic groups, Asian Americans 
gave significantly lower ratings on 10 of the 15 undergraduate department rating scales. 

African American students rated intellectual environment and scholarly and professional 
competence of the faculty somewhat lower than did White smdents (d = 0.31 and 0.33, respectively), 
but otherwise gave ratings not much different from those of other groups. 

Puerto Ricans were slightly less satisfied with teaching methods (d = 0.21) and procedures 
used to evaluate students (d = 0.25) and with opportunities to evaluate courses and instruction 
(d = 0.40) and opportunities to pursue individual projects (d = 0.38). 

Self-Ratings. Students rated themselves on each of 13 different skills and abilities on a 5-point Likert 
scale ranging from "well below average" to "well above average." The next graph shows the ranges 
of mean responses. 

There were significant differences in the mean ratings, by ethnic group, on all but four scales. 
Those scales were the ability to organize work, laboratory skills, quality of homework, and time spent 
on homework. In general. White students tended to rate their academic skills somewhat higher than 
did the other ethnic groups. 

Native Americans rated themselves lower than did other ethnic groups on six of the scales, 
which included skills in reading, writing, mathematics, and test taking, as well as ability to organize 
work and quality of homework. Their lowest self-ratings, compared with those of White students, 
were in writing skills (d = 0.50) and test-taking skills (d = 0.75). 

These comparatively low self-ratings were not consistent with Native American GRE scores 
and self-reported grades. It was, in fact, the African American sample who had the lowest average 
grades and quantitative scores and the second lowest verbal and analytical scores. However, African 
Americans rated themselves about the same as Whites did on writing skills, and higher on the 
average, than all other ethnic groups rated themselves. The skills on which African Americans rated 
themselves lowest, compared with Whites, were test-taking skills (d = 0.48) and ability to think 
through problems (d = 0.35). 
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Expected Earnings. The questionnaire asked how much the person expected to earn annually, after 
becoming established professionally~in perhaps 10 or 15 years. Responses to this question revealed 
that many students, regardless of ethnic identity, had unrealistic income expectations. African 
Americans had the highest expectations, and Puerto Ricans had the lowest. The actual distributions of 
responses are graphed, for each ethnic group, to illustrate just how extremely different the 
expectations were. The following graphs are presented in order from highest to lowest median 
income expectation. 
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The fact that Puerto Rican income expectations were lowest may realistically reflect lower pay 
scales within the Commonwealth, but the very high expectations of African Americans are out of line 
with published salary statistics. For example, 16% of the African Americans in the sample expected 
to earn more than $100,000 annually. We examined statistics for electrical engineers because they 
are among the more highly paid NSME professionals and because the Institute of Electrical and 
Electronic Engineers (IEEE) publishes salary statistics by ethnic group. In 1991, only 4% of IEEE 
members earned over $100,000 (IEEE, 1991). IEEE members who were African American earned 
considerably less, on the average, than members of other ethnic groups. The highest decile was 
$92,000 for Whites and only $65,200 for African Americans. Of course, these statistics included 
only IEEE members, and all educational levels and ages. It is possible that entry-level African 
American engineers are being offered higher salaries and are being promoted more quickly than they 
were in the past. Supporting statistics are not available, probably because the numbers of African 
American engineers are quite small. Even so, it seeras very unlikely that the African American 
NSME students in the sample will be earning salaries as high as they predicted. 

Desired Job Characteristics. The questionnaire presented students with five bipolar scales upon 
which they were to characterize the job they would most like to have. The next graph shows the 
range of mean ratings of ethnic groups. The means were significantly different on three of the five 
scales. The ethnic groups with the highest and lowest mean ratings are identified with the codes 
defined in the key. 

All groups, on the average, favored job activities that were somewhat m.ore practical and 
applied than theoretical and basic. There were also no significant ethnic group differences on the 
scale of "attention to detail" versus "attention to total picture." All groups averaged midway between 
the two. The other scales did show small ethnic differences. 

African Americans showed more of a preference for working with people than for working 
with things than did Whites or other ethnic groups (d = 0.28). Mexican Americans and Other 
Hispanics preferred, more than others, to work with math rather than words (d = 0.25 and 0.29. 
respectively). On "competitive emphasis" versus "cooperative emphasis," all groups, on the average, 
had a preference for cooperation. Mexican Americans showed a slightly greater preference for 
cooperative emphasis, and African Americans and Asian Americans showed some slightly greater 
preference for competition. 

Some of these ratings, especially on the scales of people versus things and math versus words, 
further emphasize the African American student's somewhat greater interest in social interaction. 
This finding may be consistent with the greater number of hours African Americans reported spending 
in community service activities and in their higher self-report of writing skills. 

Job Characteristics and Opportunities. This question listed nine job characteristics or opportunities 
and asked students to rate how important they regarded each one. The next graph shows that all 
groups, regardless of ethnic identity, rated "pleasant coworkers" at the very top, and there was no 
significant difference by ethnic group in the importance placed on coworker relationships. Variety 
and technical challenge were also very important job characteristics, and again, ones that were valued 
no more by one ethnic group than another. 
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White students tended to place less importance than did minority students on five of the nine 
job characteristics. These were opportunities for advancement, contribution to society, 
prestige/respect, a flexible work schedule, and a physically attractive environment. For three of these 
characteristics-contribution to society, flexible work schedule, and physically attractive environment-- 
Puerto Rican students gave the highest ratings of any ethnic group (d = 0.35, 0.37, and 0.31, 
respectively). Puerto Ricans and Other Hispanics also placed greater than average importance on 
opportunities for advancement (d = 0.44 and 0.43, respectively). 

African Americans placed a much higher than average importance on job security (d = 0.51), 
opportunities for advancement (d = 0.67), and prestige/respect (d = 0.41) than did most other 
minority groups. 

Preferred Job Activities. Similar to the previous question, this one presented a list of job activities 
and asked students to indicate the extent to which they wanted a job involving each activity. They 
rated each activity on a 3-point scale from "Not at all" to "Definitely." The next graph illustrates the 
range of average ratings given by each ethnic group. 

Members of all ethnic groups placed their highest priorities on developing ideas, and there 
was no statistically significant difference in the means. Six other activities were rated about the same 
by all ethnic groups. These were: explain and answer questions, troubleshoot problems, concentrate 
on details, teach, train or instruct, reason mathematically, write reports and articles, analyze 
numerical data, and chart or diagram data. The remaining activities were preferred, on the average, 
by some ethnic groups more than others. 

The category of people designated as Other Hispanics showed greater than average 
preferences for eleven of the twenty-two items (effect sizes greater than 0.20 for each). These 
included interpreting and evaluating information, thinking quickly, reading extensively, advising, 
counseling or interviewing, and explaining or answering questions. 

Mexican Americans tended to prefer, more than ot'r^r ethnic groups, to work with computers 
(d = 0.27). They also showed a greater preference for reasoning mathematically and for explaining 
and answering questions. They had less interest than other groups in operating instruments, drawing 
or drafting, or keeping records and cataloging information. One characteristic that these tasks have in 
common is that they are generally the work of subordinates. Whether that is the reason the Mexican 
American sample found these activities less preferable may be worth exploring. 

In contrast with Mexican American students, who showed the greatest preference for working 
with computers, Puerto Rican students had the least preference for working with computers 
(d = 0.20). Puerto Ricans also had less than average interest in reading extensively, writing reports 
or articles, or in designing instruments or equipment. Their relatively low verbal and analytical test 
scores may explain why they would rather not read extensively, since much of the reading in their 
field may be in English, and English is generally their second language. As for their less than 
average interest in working with computers, it is possible that fewer Puerto Ricans had ready access 
to computers, and may not have acquired sufficient skills to feel confident in their use. 
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Ranges of Average Ratings of 
Ethnic Groups for 
Preferred Job Activities 
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Consistent with their eadier questionnaire responses, African American students preferred, 
more than other groups, to supervise others (d = 0.43), make presentations (d = 0.28), advise, 
counsel, or interview (d = 0.30), and to persuade, negotiate, or sell (d = 0.42). All of these 
activities point to a greater need for social interaction than we see in members of other ethnic groups. 

Except for an above average preference for designing instruments or equipment (d = 0.31), 
we see nothing so far in the profile of Asian Americans that makes them stand out from other ethnic 
groups or that might explain their relative discontent with their undergraduate program and field of 
study. On the next questionnaire item, however, we find that Asian Americans gave less than 
average positive ratings to a variety of aspects of their field of study. 



Intended Field of Study. This question listed 17 statements referring to the person's field of study, 
and asked the extent to which they agreed or disagreed with each statement. Responses were on a 
scale of 1 to 5, from "strongly agree" to "strongly disagree." The next graph shows the ranges of 
mean ethnic group responses. 

Nearly everyone strongly agreed that there were exciting new developments in their field. At 
the other extreme, very few people indicated that they were under pressure from their family to do 
graduate work in the field. 

Differences in mean responses among ethnic groups were insignificant for five statements. 
They all agreed there were exciting new developments in their field, and that success in the field 
would require good technical skills. They all disagreed about equally that their graduate courses 
would be less demanding than their undergraduate courses. Ethnic groups reported having the same 
amount of work experience in their field, and the same numbers reported knowing personally one or 
more professionals in their field. The ethnic groups differed to a small but statistically significant 
degree on remaining twelve items. 

African Americans held a significantly more optimistic view of the career possibilities that lay 
ahead. Consistent with their anticipated higher earnings, African Americans agreed more strongly 
(d > 0.2) than other groups with the following statements: 

There should be many jobs available in this field when I complete graduate work 
(d = 0.42). 

A graduate degree in this field will prepare me for a number of different career 
possibilities. 

I expect this field to provide good opportunities for advancement (d = 0.50). 
This field provides many opportunities for a substantial income. 

African Americans, more than others, also agreed that theirs was a prestigious field, that they 
had invested time and effort into the field and feel they must continue, and that success in the field 
will require good interpersonal skills. 

In contrast to African American optimism was Asian American reluctance or pessimism. 
Asian Americans expressed the most negative views of any ethnic group on 11 of the 17 items, one of 
which was, "I am under pressure from my family to do graduate work in this field." (d - 0.54) For 
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Ranges of Average Responses 
of Ethnic Groups to Statements about 
Intended Field of Study 
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the most part Asian Americans disagreed with this item, but not as many disagreed, nor did they 
disagree as strongly as the other ethnic groups. It appear that while Asian Americans, for the most 
pan, were interested in their field, they did not feel so strongly as the other ethnic groups, especially 
the African Americans whose views were most positive. 

None of the other ethnic groups showed strikingly distinct profiles, though they did show 
some small differences. Mexican Americans, more than others, felt encouragement from their 
professors and felt that success in their field required good interpersonal skills. Recalling that 
Mexican Americans came from the most educationally disadvantaged backgrounds, and Asian 
Americans came from families with the most education, we may speculate that professors did support 
the Mexican American students most strongly and the Asian Americans least strongly because they 
were responding to their apparent relative needs. 

Puerto Rican students also showed some small differences from other groups. They seemed 
to feel devotion to their field of study and, at the same time, the lowest income expectations. 

Family Background and Approval. The last set of questions asks whether each parent was in a 
technical, mechanical, or scientific occupation, and whether each approved of the student's 
undergraduate and graduate fields of study. 

-The next pair of graphs show the percentages of fathers and mothers in technical, mechanical, 
or scientific occupations. Asian Americans (who also had the most highly educated parents) were at 
the top. with 54% of fathers and 28% of mothers. Lowest were Mexican Americans (whose parents 
had the least education) with 31% of fathers and only 9% of mothers in these related occupations. 

It is interesting to note that Puerto Rican students had a relatively high proportion of mothers 
in technical, mechanical, or scientific occupations, whereas fewer than the average number of fathers 
were in that type of work. The reverse pattern held for Native American parents. Native Americans 
had the second highest percentage of fathers in technical, mechanical, or scientific occupations and 
next to the lowest percentage of mothers. Among the other ethnic groups, father's and mother's rank 
orderings were about the same. 



Nearly all respondents indicated that their parents approved of both their undergraduate and 
graduate fields of study. We found only the slightest difference among ethnic groups, and although 
the differences were statistically significant, they were quite small. They did, however, exhibit a 
pattern in which a slightly larger number of Asian Americans and Puerto Ricans indicated parental 
disapproval and slightly more Native Americans and Whites indicating approval. The differences 
among groups, though small, seem generally consistent with the relative discontent we observed 
among Asian Americans and the many positive responses reported by Native Americans. 

Ethnic Group Summary Profiles. Differences among the ethnic groups were more pronounced than 
differences between genders, though some ethnic groups stood out on only one or two characteristics. 

Native American students had average ORE scores and grade point averages considerably 
lower than those of White students. Nevertheless, they reportedly enjoyed their coursework, 
including laboratory work, more than White students and did not find it more difficult. They rated 
essentially all of their academic skills considerably lower t'.ian Whites did. Nevertheless, they felt that 
their field offered many career possibilities and opportunities for advancement and a substantial 
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income. Native Americans, more than most others, valued opportunities for advancement, prestige 
and respect, job security, and an opportunity to make a contribution to society. 

Puerto Rican students indicated more than others did that homework had taken too much time, 
that coursework was more difficuh than they had expected, and that their professors could not teach 
very well and showed little interest in students. Th.ey also seemed to be having more doubts about 
their chosen careers, feeling, more than others, that career opportunities were limited. Puerto Ricans 
also expected to earn the lowest salaries. 

African Americans stood out in their expectation of the highest salaries. Consistent with that 
expectation was the confidence that there would be many jobs available to them, and that their field 
provided good opportunities for advancement and for a substantial income. They reportedly enjoyed 
their courses more than Whites did, but found the courses more difficult. African Americans had, on 
average, the lowest undergraduate grades, the lowest GRE quantitative scores, and the second lowest 
GRE verbal scores. This finding is consistent with the literature cited earlier, namely, that African 
Americans tend to have highly positive attitudes towards science (compared with Whites) yet low 
levels of achievement (compared with Whites). 

African Americans showed the greatest preference for social interaction-the desire to work 
with people more than things and with woids more than math. Consistent with that desire were their 
preferences for supervising or directing others, making presentations, advising, counseling, or 
interviewing, and persuading, negotiating, and selling. It is possible that their very high salary 
expectations were based on an intention to work in high levels of management, in a technical 
environment, and thus to earn higher salaries than the average Ph.D. scientist or engineer working in 
a laboratory. African Americans also reported having devoted the most time of any ethnic group to 
community and service activities while in college. This experience is consistent with their above 
average wish to make a contribution to society. 

The Mexican American sample came from families with the least formal education, and they 
had lower GRE verbal scores and grade point averages than the White sample. They seemed to 
experience their undergraduate environment as more stressful than did the other ethnic groups, on the 
average. They found their courses more difficult, viewed their environment as more competitive, and 
their professors and fellow students as less supportive than did most other groups. They more often 
agreed that burnout was a real problem among students in their field and that people in their field 
have no real humanitarian concerns. 

Mexican American students rated their reading, writing, and test taking skills lower than 
White students did. They showed the greatest preference for a job with a cooperative (rather than 
competitive) emphasis, and, more than most other groups, wanted a job using computers and 
mathematics. Mexican Americans valued, more than did Whites, a job offering prestige and respect, 
security, a physically attractive environment, and an opportunity to make a contribution to society. 
They were optimistic about career opportunities in their field, and felt, more than most others, that 
success would require good interpersonal skills. 

Other Hispanics generally found coursework less enjoyable and more difficult than non- 
Hispanic Whites did. They rated quality of instruction lower as well as their relationships with 
instructors and with other students. Other Hispanics valued opportunities for advancement and having 
pleasant coworkers somewhat more highly than Whites did. Other Hispanics reacted more favorably 
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than did Whites to most job activities, showing perhaps, a greater interest in and willingness to do a 
variety of activities. 

Asian Americans had perhaps the most extreme profile of any ethnic group. Consistently, 
throughout the questionnaire, their responses were the least positive, whether referring to their 
undergraduate experiences, their own skills, or to their future and their career plans. Because their 
profile was so consistently different from the others, we have devoted some effort to explaining it.'^ 

Blalock (1982) has developed the theory that if a minority is extremely small in comparison 
with the majority population, it is not likely to be noticed unless the majority finds its behaviors 
especially offensive. Minorities of a substantial size, he argues, may constitute a political and 
economic threat. In the case of Asian Americans, the White majority may resent the mathematical 
and scientific talent of their Asian colleagues, and view them as competition. Consistent with the 
view that Asian Americans are perceived as superior in science and mathematics (which is confirmed 
by GRE quantitative score averages) is the possibility that professors assume that they do not need the 
help and attention that other students need. Consequently, Asian Americans may interpret faculty 
confidence in their performance as neglect or indifference. 

An additional explanation is that Asian American students may be under more pressure from 
family and feel that the demands on them are too great. This explanation is supported by their 
responses to the questionnaire item, "I am under pressure from my family to do graduate work in this 
field," to which they agreed far more strongly than did White students. In addition, the parents of 
Asian Americans had the most formal education and a large proportion were in scientific occupations. 
Ironically, a disproportionately high number of Asian Americans also indicated that their parents 
disapproved of their chosen field of study. 

In addition to the question raised by the Asian American profile, differences among ethnic 
groups were larger than the differences between genders. So we began a search for answers by 
attempting to identify possible differences in the undergraduate institutions attended by each ethnic 
group. 

Attending Institutions. The ethnic analyses had shown some striking differences among groups; the 
group that stood out most from the others was Asian Americans. Because their ratings of their 
undergraduate experiences tended to be less positive than the ratings given by other ethnic groups, we 
examined the undergraduate institutions that members of each ethnic group were attending lo see if 
the apparent ethnic differences might actually be reflections of institutional differences. For example, 
if Asian Americans attended large research institutions and Native Americans attended small private 
colleges, we might hypothesize that Asian Americans received less individual attention and 
encouragement than did Native Americans because of the type of institution they attended. 

A count of undergraduate institutions showed that the sample of 1,508 students represented a 
total of 555 different colleges and universities. In fact, the number of institutions attended by each 



■'-■ITie questionnaire may have failed to ask important questions such as family and peer group influences 
on caj'eer decision making, questions that might have distinguished Asian Americans from others. 

"1-or a general view of the career aspirations of Asian American students, refer to Leong (1<)85) 
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ethnic group was remarkably high, suggesting that the sample was quite representative of a variety of 
undergraduate environments. The exact number of institutions represented by each ethnic group was 
as follows: 
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Students 


Institutions 


Native American or Alaskan Native 


40 


.36 


Black or African American 


220 


133 


Mexican American or Chicano 


57 


39 


Asian or Pacific American 


225 


108 


Puerto Rican 


37 


19 


Other Hispanic or Latin American 


48 


38 


White (non-Hispanic) 


881 


430 


Ail Ethnic Groups Combined 


1,508 


555 



We listed the most frequently attended institutions for each ethnic group and did informal (i.e., 
non-statistical) comparisons to see if there were obvious differences that might explain differences in 
undergraduate experiences. It would have been possible to do a more rigorous comparison of attitudes 
and experiences by institutional type, size, and other characteristics, but such an extensive analysis had 
not been proposed for this project. Future research could examine these relationships. 

Among Native Americans, there were nearly as many institutions represented as students, and 
they were colleges and universities that were attended by other ethnic groups as well. Therefore, the 
relatively positive experiences reported by Native Americans could not easily be explained by their 
having attended a specific institution or type of institution. 

The relatively negative experiences reported by Asian Americans could not be explained 
entirely either. However, 40% of Asian Americans in the sample attended five institutions. These top 
five were University of California at Los Angeles, University of Michigan, Massachusetts Institute of 
Technology, University of Illinois, and Universir/ of California at Berkeley. These are all large 
research universities, and one might make the case that students receive less individual attention there, 
but such a claim remains to be demonstrated. 

African Americans, not surprisingly, attended historically Black colleges and universities 
(HBCUs) in fairly large numbers, 'n fact, the top ten institutions did not include any institution 
attended by members of other ethnic groups. This observation suggests that the very optimistic view 
of employment opportunities and salar>- expectations may be a function of the Black college 
atmosphere. A hypothesis that Black science and engineering students attending HBCUs have higher 
career and salary expectations can be tested by further analysis of these data. 

The 57 Mexican American students in the sample were fairly evenly spread over 39 
institutions. No single institution contained more than two members of the Mexican American sample. 

Forty-three percent of the Puerto Rican sample attended the University of Puerto Rico and 
therefore had a different undergraduate environment than the majority of other etimic group members. 
Their questionnaire responses, however, did not suggest an unusual pattern of experiences, attitudes, of 
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expectations, other than an anticipated lower salary and a suggestion that college was somewhat more 
demanding than they had fcxpected. 

The group identified as Other Hispanics also attended a large variety of institutions, including 
large research universities, and their questionnaire profiles were not unusual. 

Possible Response Set for Asian Americans. We explored informally yet another hypothesis to 
explain why Asian Americans might have appeared less than enthusiastic about their field and their 
undergraduate experiences. Because many students marked extreme responses such as "strongly 
agree," we hypothesized that the Asian American sample, perhaps for cultural or other reasons, tended 
to respond less extremely to questionnaire items. They may, for example, simply "agree" with a 
statement, believing that "strongly agree" should be reserved for much more intense feeling. 

In reviewing the Asian American questionnaire responses, we could not confirm this 
hypothesis from questionnaire data because there were some items Asian Americans rated very highly, 
such as their own math skills. But these items were rare. 

We were unable to find literature suggesting that Asian Americans tend to interpret items 
differently or that they are more reserved in their evaluations. However, O'Neill found in his survey 
of students in twelve university-based divinity schools that Asian students consistently rated their 
program and their experiences less positively than did Black, Hispanic, or White students (personal 
communication). The greatest proportion of Asian students in that study were Korean, and the sample 
contained a mixture of U. S. bom and foreign bom. A typical question was, "The faculty support my 
vocational goals." On a 5-point Likert scale from "strongly disagree" to "strongly agree," only 47% of 
..the Asian sample agreed or strongly agreed compared with 72% of the White sample. Using this 
method of scoring— combining both positive responses— collapses the scale and should reduce whatever 
effects there might be from a tendency toward "conservative" evaluation. The differences between the 
Asians and other groups were quite large, which suggests that the differences may be real— i.e., not a 
result of a conservative response set. 

Results of our study and the O'Neill study suggest that research on scale differences across 
cultures is most important to do. If some groups are more reserved or more conservative in their 
ratings, we are erroneously attributing the differences between their mean responses and the mean 
responses of other groups to true differences in attitude. Psychometrically, what we may be observing 
is an instance in which the units of measurement are different for two different groups. To investigate 
this possibility would require some very careful and sophisticated psychometric exploration. As a 
beginning in such research, we could ask the same questions, allowing the 5-point Likert scale 
responses with half of a group Jind allowing only a binary response, "agree" or "disagree" with the 
other half The binary response format should eliminate whatever scale differences there might be 
across cultures. 

Until further research can be conducted to explain the relatively negative Asian American 
profile, we must be hesitant to draw conclusions based on survey data. At this point we have two 
competing hypotheses: either Asian Americans tend to be more conservative in their ratings, or, Asian 
Americans may be genuinely more critical and discontent with their educational experiences. If the 
latter is true, we need to search deeper to see if, perhaps, faculty are giving less support and attention 
to Asian American students, leaving them feeling somewhat neglected. 
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FUTURE RESEARCH 



The findings fro.n this study point to at least three areas in which fiiture research might be 
conducted. 

First, because the (ample for this research was limited to GP^ test takers from a single test 
administration, similar resi arch should be conducted on new samples of students. The numbers of 
Puerto Rican, Mexican American, Other Hispanic, and Native American students were quite small. 
Furthermore, we know that the designation of "Native American" probably includes people other than 
American Indians. For this reason, we should be cautious in generalizing our findings based solely on 
these samples. 

Second, we must continue to find an explanation for the relatively low test scores and grades 
achieved by African Americans and the extremely high positive attitudes towards science and 
optimism regarding careers in science and engineering. 

Third, ftirther research on this data base could shed some light on the relationships between 
types of undergraduate institutions attended by NSME students and their relative satisfactions, 
dissatisfactions, attitudes towards science and engineering, and perceptions of their future careers. 

Fourth, there are sufficient numbers of African American students in this sample that we could 
explore differences between those who attended HBCUs and those in other types of institutions to 
determine whether the apparent optimism regarding the future salary and career potential is related to 
the type of institution attended. From these data, other values, attitudes, expectations, and 
undergraduate experiences could also be compared. Similarly, we could compare Puerto Rican 
students attending the University of Puerto Rico with those attending other colleges and universities. 

Fifth, if we are to continue conducting attitudinal research across ethnic groups, we must 
explore further whether members of some cultures respond differently to ordinal questionnaire scales. 
The question of whether Asian Americans are truly less positive in their attitudes and experiences or 
whether they respond to questions in a more conservative manner must be resolved in order to 
interpret the Asian American profile correctly. This is important to understand, not only to clarify' the 
results of this survey, but to interpret con-ectly any attitudinal research conducted on Asian Americans. 

Sixth, the questions raised regarding Asian Americans could be investigated in greater depth, 
exploring family and peer influences on major field choice and pressure to achieve. This work could 
be done both with surveys and with in-depth interviews, comparing Asian Americans with students of 
other ethnic backgrounds. 

Seventh, further research on Asian American students should collect information on countr>' of 
origin, both of the student and of the parents. The present study combines people of Japanese, 
Chinese, Korean, Indian, and other very different cultures. Although the Asian Americans in this 
study indicate that they are U. S. citizens, we do not know whether they were bom in the United 
States or elsewhere and where they received the bulk of Iheir education. This information may be 
highly relevant to the interpretation of survey findings. 
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Our foldings for each ethnic group could help to sensitize faculty to the different needs of 
students. Asian Americans, if in fact they are feeling neglected, could be given more attention by 
faculty. Faculty and counselors could look more carefully for signs of stress in Mexican American 
students. Information about salaries and job opportunities could be directed to African American 
students who seem to have unrealistically high salary expectations, and who are likely to be 
disillusioned when they begin applying for jobs. But perhaps more important than directing 
information or forms of support to specific groups, it would be more valuable to direct that support to 
all NSME students. 

By responding to a profile that typifies any particular group, we run the risk of stereotyping 
that group. For this reason, it is important to emphasize that for nearly all variables, males and 
females and all ethnic groups provided the full range of responses. There were some females who 
preferred to work only with things and not with people; there were African American students with 
very high GRE scores and grades; and there were Asian American students who were enthusiastic 
about their undergraduate experiences. Some Mexican American students had highly educated parents, 
and some African American students expected to earn low salaries. 

It is essential to realize that among NSME students, there are a wide range of abilities, 
experiences, attitudes, values, and job preferences. Each person essentially has his or her own profile. 
In an ideal employment worid, each student could be matched with the job that best fits that individual 
profile. At this point in history, the job-seeking process is still rather haphazard. Students often 
attempt to tailor their own skills and personalities to fit what they believe employers want. 

Perhaps one of the most valuable outcomes of this research is the realization that people in 
NSME are extremely variable, whether we focus on differences between individuals or differences 
among groups. For these people to find career satisfaction, they will eventually have to match their 
own profiles with the activities and requirements of specific jobs. We have seen from the question on 
salary' expectation that many people have unrealistic expectations Undoubtedly, they have equally 
unreal expectations of other job and career characteristics. 

The undergraduate science and engineering curricula are "densely packed" with technical 
coursework that must be covered in four or five years. There is little space for nonessential courses. 
Yet many students are graduating having little realistic knowledge of their career options and the vast 
variety of employment environments available to them. Many may be operating, to some extent, on 
stereotypes perpetrated by the media. Communication specialist George Gerbner, dean of the 
Annenburg School of Communications at the University of Pennsylvania, argues that television 
entertainment programming encourages hostile public conceptions of science (Gerbner, 1987). In a 
Science editorial, Abelson (1990) commented, "For most of the public, the word 'chemical' now elicits 
antipathy and fear." Also, it has become evident that a large segment of our society no longer 
glorifies science, and events such as Earth Day highlight the public perception of scientists as makers 
of problems, not solvers of problems. 

One move that colleges and universities could make would be to organize seminars on jobs in 
NSML. Speakers could be from industry and government, and their purpose would be to discuss the 
realities of the workplace. Emphasis should be placed on the many possibilities for scientists and 
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engineers, and eveiy attempt should be made to avoid stereotyping the professions. Some of us 
attended college at a time when the message was, "This is the way you have to be if you want to be a 
scientist," and, "If you like people, don't be a physicist." Stereotyping jobs can serve only to reduce 
the variety of types of people aspiring to those jobs. Again, the emphasis could be on variety of jobs 
available and the variety of people needed for those jobs. It is only through education and improved 
communications that students will learn to match their abilities and personalities to appropriate careers, 
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DEPARTMENT CODE LIST FOR ITEMS 11 AND 12 ON THE REGISTRATION FORM AND 
MAJOR HELD CODE LIST FOR ITEMS 3L3-j AND 13-1 ON THE REGISTRATION FORM 



«JW»liqBtOT 

OlOl'''Agt<cijllunl Economics 

0102 Agricu«unl Pioductioo 

0103 Agncultuc*) ScitncM 

0104 Agfononry 

0105 Ankntl ScKncn 
OlOe r«heiy SdtncM 
0107 Fco(1Sci*nc«i 

Oioa FocMtiy tnd RaUHtd Sciences 

010« Honlcunurt 

01 1 1 Paiks «nd Recraatlon 
Mwg#fTi#n( 

0112 Plant Scl*nc«* (Etcapl 
AgronoRiy. tM0lO4) 

0113 RancwiM* NMunt RMO(ffC» 
Olio n we u f o ManaawMfH 

0114 SoaScimm 
011$ WlidW* ManasMnwni 
0199 Agrieulkn— Other 

0201 Anatomy 
0221 Bactonology 

0202 Biocheniatry 

0203 Biolosy 
020* Biometry 
022? Btophyetcs 

0205 BoMny 

0206 Cell aryj Moteailar Biology 

0207 Ecology 

0208 Embryologv 

0209 Entomology and Pantsitotogy 

0210 Genetics 

0211 Mtnr>e Biology 

0212 MKrotwIogy 

02 1 3 Neuroeciertcet 

0214 NutntKXt 

0215 Pathology 

0216 Pharmacology 

0217 Phyaioiogy 

0218 RadiotKology 

0219 Toocology 

0220 Zoology 

02OT Biologcal Sciences — Other 
Clitmlstry 

0302 Analytcal Chemittry 
0301 Channtlry, General 

0303 Irwrganic Chemistry 
C304 Organic Chemitiry 

0305 Ptumuceulical Cncmislry 

0306 Phyaical Chemairy 
ra99 Chemistry — Other 
CemHier Mi Meniutlaa SclgiKtf 

0401 Compular Programming 

0402 Comixitar ScierKei 

0403 Oats Proceesng 

0404 tnlctrrtation Sciences 

0405 Mcrocornputef Applicaiions 

0406 Systems Anetysis 

0499 Compular Soences — other 

Etitti. Mmuykirtc, mi Msitet Sclinces 

0501 Atmospheric Sciences 

0502 Environmental Sciences 

0503 Geochemistry 

0504 Geology 

0505 Geophysics and Seismology 

0507 Meteorology 

0508 Oceartography 

0506 Paleoniclogy 

0599 Earth. Atmosphenc, and 

Manne Sciences — Othe' 
Hibltli se« Medial Sclimsi 

oeot Albed Health 

0602 Audiology 

0603 Cniropraciic 

0604 Dental Sciences 

0605 Enviror^menlai Heatth 

0606 Epidemiology 

0607 i^aalth Science 
Administ ration 

0606 Immunology 

0609 Me<tK;al Sciences 

0621 Medicinal Chenitstry 

0610 Nursing 

06 1 8 Occupalnnal Therapy 

0611 Optometry 

06 1 2 Osteopaihic l><e<iicine 

06 1 3 Pharmaceutcat Sciences 

0619 Ph',-sic4il Therapy 

0614 Podielry 

0615 Pre*Medicine 

0616 PuWicHaelih 

0620 Speech/Language P.tmdogy 

0617 Vetefinary Medicine 

0622 Veterinary Science 
Of 99 Health and Medical 

Sciences -- Other 
Matlitmsllcal Scltmns 

0701 Aciuanol Sciences 

0702 Applied Mnlhemaiics 
070? Mathematics 

0704 Probatiihiy i, Statistics 

0790 Maihemaiical Sciences — 
Other 



Miysfts $ni AittMieiy 

oeot Astronomy 

0602 Astrophysics 

0603 Atomiei«o;acular PhysKS 
0004 NudnarPliyslRs 

oaos Optics 
0e0« PhysKS 

0606 Planetary Science 

0607 Solid State Ptiysics 

06*9 Physics and Astronomy — Other 

•UtsnlttlttKSS — OlMr 

0999 NatuttI Sciences — Oner 

tiwwtBiiiie 

l a it am t — Omiol 

1001 Chemical Engineering 

1002 Pulp and Paper Produaion 

1003 Wood Science 

1099 (aiemieel Engineering — Other 

ni w i mm — cwi 

not AichHecium En g ineeriT fl 

1102 CMI Enginaering 

1 103 Envtronmerttl/SanHiHy 
EngineeHng 

1199 Civii Engineiating — Other 

EriflneeflMg *~ Dedricsl seri Cleskeeifa 

1202 Communications Engmeenng 
1 20 1 Computer Engneering 

1203 Electrical Engneenng 

1204 Electronics Engmeenng 
1 799 Electncal i Electronics 

Er>gineering — Other 
Eeileeartag — MisMsl 

1301 tryjustnat Engmeenng 

1302 Ope.'atiom aeseateh 

1399 Industrial Engineering — Other - 
biilMeiini — Msisrtsti 

1401 Cerantic Engeieenng 

1402 Utaierials Engmeenng 
1433 Materials Scmnce 

14(14 Metalkjrgcal Engineerirtg 
1499 Materials f ngneerirtg — Other 
Eetteeeiiat — Heduelcat 

1501 Engmnenng Mecttanics 

1502 Mcct>anicarEngineenng 

1 599 MerAerueel Engmeenng — Oth*- 
Eitfletertat — OSur 

1 60 1 AerosptKe Engneenng 

1602 AgrictJituQl Engineering 

1603 B*omer)ical EngKteermg 

1604 Engineering Phyrics 

1605 Engineeting Science 

1606 Geo)ogicatcngineenr>g 

1607 Mmmg Engineering 

1 606 Naval Architectu>a and Manne 

Engineering 
1609 Nuclear Engmeem^ 
I6'i0 Ocean Eng in eeri n g 

161 1 Petroleum Engir>eertf>g 

1612 Systems Engineering 

1613 Teitlle Engmeenng 
1699 Engmeering — Other 

SOCIiatCltKCtt 

Aalti ie eeisty t Aitkissieinr 

1701 Anihropology 

1702 Archaeology 
Cceneeilcs 

1802 Economelncs 
1801 Ecorwmics 
relltlcal SdsKe 

1901 International Relelions 

1902 Polilicjil Science and 
Govenwneni 

1903 Pubhc Polcy Sludws 

1 999 Political ScierKe — Other 

rsyttielen 

2001 Chnical Psychology 

2002 Cognitive Psyshology 

2003 Communfly Psychology 

2004 Comparaiwa Paychology 

2005 Counseling Psvctiology 

2006 Oeveloprtienlal Paychology 

2007 Eipenmentst Psychology 

2008 Industrial and Ormnizational 
Psychology 

2009 Peisonabty Psychology 

2010 Physioiogeal Psychology 

201 1 Psycix3lingu:siics 
2016 Psychology 

2012 Psychometncs 
3013 Psychopharmecology 

2014 Qoanlilalnre Psychology 

20 1 5 Social Psychology 
2099 Psychology - cSther 



Han 

2101 .Demography 

2102 SoocKogy 
tecitl Seteeces — OtMr 

2206 American Studies 
2231 Ate* Studies 

2202 Cnminal Justiee/Crim.inoiogy 

2203 Geography 

2207 Qerontology 

2204 PuWcANairs 

2205 Ui6«n Studies 

2299 Social Soancas — Other 

KwiAwmitiMDiurra 

*ti — HKtuy. Tkeer). 8a< Citttdsai 

2301 AitKiuoryandCniicism 

2302 MutK Hicioiy, Muado^igy. end 
Theory 

2399 Arts — Hialo»y. Theo»y, and 
Criticism — Other 

Arts — Pertanaaace aa4 S«><)e 

2401 Art 

2402 Denca 

2405 DeKign 

2403 DramaTheatre Arts 

2406 Fine Aru 

2404 Music 

2499 Alts — Perlormanco arvj Sludio — 
Other 

Eeillsli Ls*f«S|a aa< IHantars 

2502 Amencan language and Leerature 

2503 Creatrve Wniii>g 

2501 English Language and LHeralure 
2599 English Language and Literature — 
Other 

FeraliR Isatuies mi LIterttires 
2t>01 Asian Langtiages 
2609 Classical Languages 

2602 Fr^reign Literature 

2603 FreneS 

KM Germanic 1 enguages 

2605 Itakan 

2606 Russian 

2607 Semeic Languages 
2606 Spanish 

2699 Foreign LaiKjuages — Other 
Mlstery 

2701 Amencan History 

2702 European Htslory 

2703 History o( Science 
27S9 History— Other 
fhlleseelsy 

280 1 All Philosophy Fields 
Heieiatlles aetf Arts » Dttitr 

2901 Cirssics 

2902 Cc<npar8live Lar^age and 
LHeretura 

2903 Linguistics 

2904 Reli90us Studies 

2999 Humanmes end Arts — Other 

tOUMTWH 

E<>caHee — Mntinlsttsilen 

3001 Educational Adminislralioii 

3002 Educational Supervision 
Eteealtee — Cettttelam ni Instncileii 
3101 Curricuium and Instruction 
EiecaHea — Earty OillMiee* 

3201 Eerly Childhood Education 
Eeacalle* — Elsmttitaiy 

3301 Elementary Education 

3302 Elementary Level Taachii^ Fields 
Eeaunee — Efslaitlea nii RtsitKh 

3403 Eduealonal Psychology 

3401 Educational Slalisics and 
Resean:h 

3402 Educaiional Testing. Evaluation, 
end Measuremeni 

3404 Elementary and Seconder/ 
Research 

3405 Higher Education Research 

3406 School Psychology 
EMcaiiaa — Mljksr 

3501 Educational PolKy 

3502 Higtier Eductlion 
E<<caHee — SscoMary 

3601 Secondary Education 

3602 Secondary Level Teaching Fields 
EtuctHse — tMclsl 

3701 Education ol Gmed Stude nis 

3702 Education cl Har>dicapped 
Students 

3703 Education ol Students with Spcnlic 
Learning Disabilities 

3704 Remedial Educalior 

3705 Special Education 

3799 Special Education — Other 



tenttas 

3801 Personnel SenricM 

3802 Student Counseling 

EiKttlea— 0»Mt 

3901 Adu« and Continuing Education 
39oe Aaicu<ti.-tal Education 

3902 BillinguaVCroescullural Education 

3903 Educational MedU 

3904 Juniar HohMiddM School Education 

3909 Pnysieal Education 

3905 Pt»-Elemefllary Education 

3906 Social Foundations 

3907 TeacMng En(^ aa a Second 
Languagtff=onign Language 

3910 VocaMnaWactmlcal Education 
3999 Education — Ottiar 

mamst 



4001 Accounting 

4002 Taution 
laatlaf tM Fiaaace 

4101 Commercial Banking 

4102 Tmance 

4103 InveslmenU and Securities 
leslesss MoMitntlse tmi MsaaismesI 

4201 Business Admeiistration and 

Management 
4203 Human Resource OevekipmenI 

4203 Institutional Management 

4204 Ubor/lndustrtal Relations 

4205 Managemem Science 

4206 Organitational Behavior 

4207 Personnel Managemeni 

4249 Busness Managemeni — Otiier 
IsdMSs — Otker 

4301 Business Economics 

4302 IntenutxMVl Business Management 

4303 Managemeni Mormahon Systems 

4304 Manetng and Distribution 

4305 Marttetxw Uartagenwn end 
Researcn 

4399 Busnese —Other 

OTHEBFiaOS 

Arthltecturt sntf Envirefimsnttl Design 

4401 Arctiitecture 

4402 City and Regional Planning 

4403 Environmental Design 

4404 Inianor Design 

4405 Landscape Architecture 

4406 Uitwn Design 

4499 Aichitecture and Envirortmental 

Design — Ottier 
CommetilMtleas 

4501 Adveitisirtn 

4502 ComKiuncations Re«earch 

4503 Journalism and Masa 
Communications 

4504 Public Relations 

4505 Radio. TV. and Film 

4506 Speech Communication 
4599 CommorMcalions — Other 
Horns tcessmlcs 

4601 Consumer Ecor^omics 

<t603 Family Counseling 

460? Family Relations 

4699 Home Economics — Oiher 

LItrary tti AtcMnt Sclteces 

4702 Archnral Science 

470t Library Science 

Patlic UmlaMrsllen 

-if Ot Pubic Adnrmslration 

Rollilse aed THeolSfy 

4903 Ordained Ministry/nsbbinate 

4901 Religion 

4902 Theology 
SeclilWeit 

5001 Social VVohi 
OMior Flol«t 

5101 Interdisciplinary Programs 
5tO? Lew 

5199 Any Department Not Listed 
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The mathematics, natural sciences, and engineering codes used in this study were based 
on the department code list in the GRE background questionnaire (last page of Appendix A). 
Undergraduates specifying the following major field codes were selected for this study: 



0201 


-0299 


Biological sciences 


0301 
0801 


-0399 
- 0899 


Physical sciences 
Physical sciences 


0401 


-0499 


Computer sciences 


0501 


- 0599 


Earth sciences 


0701 


- 0799 


Mathematical sciences 


1001 


- 1699 


Engineering 



Appendix C 

Survey of Science, Mathematics, and Engineering Majors 
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EDUCATIONAL TESTING SERVICE 




PRINCETON. N.J. 08641 



609-734-J090 (Faz) 
CABLE-EDUCTESrSVC 

m 

DIVISION OF APPUED 
MEASUREMENT RESEARCH 



Dear GRE Test Taker: 

Recently, several federal agencies and national panels have predicted a 
shortage of graduate -level talent in some fields of science and engineering. 
In light of this concerr, the Graduate Record Examinations (GRE) Board is 
currently sponsorl-r a study to determine more about the bases on which 
undergraduate scie. ;;e and engineering majors decide upon a graduate field of 
study. 

We are writing to you because, when you registered to take the GRE 
recently, you indicated that you ere currently a science or engineering major. 
This questionnaire asks about your undergraduate experiences, your thoughts 
about a career, and your plans for graduate school. Completing the 
questionnaire will probably take about 15 minutes. We hope that the time you 
devote to filling out the questionnaire will also benefit you by helping you 
clarify your own thoughts and feelings about your future. 

All of your responses will be kept confidential. The statistical 
findings from this research will be published by the GRE Board, and we expect 
the educational and scientific community to be greatly interested in the 
information that you and your fellow students can provide. 

If you have any questions about the project, feel free to call me at 
609-734-5548. 

Thank you for your participation. 



January 1991 



Sincerely, 



Jerilee Grandy 
Project Director 






SURVEY OF SCIENCE, MATHEMATICS, AND ENGINEERING MAJORS 



UNDERGRADUATE STUDIES 



A. The following statemeiits, both positive and negative, are often nude by students dttcribing their utdcrgraduatc txperitncts. 
Please read each statement carefully regarding the field or department In which you are najorins, and 1(\dicate how much you agrtt 
or disagree by circling the appropriate nunber. 



STRONGLY 
AGREE 



NOT SURE/ STRONGLY 
AGREE NEUTRAL DISAGREE DISAGREE 



I have enjoyed courses in my major better than most other subjects 

Many labs have been taught by teaching assistants who were unsure of themselves... 

Students have generally been helpful to one another 

Homework has taken too much time 

Course work in my major has convinced me not to do graduate work in that field.... 

Subjects in my major field have been <nore difficult than I expected 

I have enjoyed laboratory work 

Career opportunities in this field are very limited 

I enjoyed science more in high school than I have in college 

The atmosphere among students in my department has been competitive 

I have a lot in common with other students in my department 

Courses have sometimes been obstacles rather than vehicles for learning 

One or more professors have encouraged me to do graduate work in this field 

I enjoyed math more in high school than in college 

Many of my professors could not teach very well 

I feel I could make a real contribution in this field 

Many professors in my department do not know me 

If I were starting over again, I would major in this same field 

Burnout is a real problem for majors in my field 

The competition in labs has been so fierce that some students 

have sabotaged the experiments of others 



Hy instructors have encouraged me to continue in this field 

I have difficulty imagining myself as a scientist or an engineer 

I have high regard for the other students in my department 

Most of my professors have little interest in students 

Host people in this field have no real humanitarian concerns 

Courses in my major haveturned out to be very different from what I expected. 

If I missed a lecture, I could always get notes from someone else 

All important courses have been taught by knowledgeable faculty 



4 

4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
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B. Please rate each of the fot towing aspects of the department or program in which ycu have majored. 

EXCELLENT 



Intellectual environment 

Curricutar and career advising 

Laboratory facilities 

Scholarly and professional competence of the faculty 

Academic ability and preparation of atudents awjoring in this departntent 

Appropriateness of procedures (grades, papers, exans) used to evaliMte students 

Teaching methods (eg. lectures, seminars, audio/video aids) 

Accessibility of faculty mernbers to undergraduates 

Variety of advanced course and program offerings 

Flexibility of the program to meet individual needs 

Opportunities to pursue individual projects 

Opportunities for student evaluation of courses and instructic--^ 

Opportunities to assist professors in their research 

Useful faculty criticism of your work 

Faculty helpfulness in dealing with class work 



GOOD 


FAIR 


POOR 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


/ 
H 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


4 


2 


3 


4 



C. Compared with other stucients majoring in the same field, indicate how you would rate yourself on each item below: 

WELL SOHEUHAT SOHEUHAT WELL 

ABOVE ABOVE ABOUT BELOW BELOW 
AVERAGE AVERAGE AVERAGE AVERAGE AVERAC 



Hath skills 

Laboratory skills 

Study skills 

Reading skills 

Writing skills 

Test- taking skills 

Ability to think through problems . 

Quality of hotnework 

Ability to organize work 

Speed in solving problems 

Time spent on homework 

Relotionships with instructors .... 
Relationships with fellow students 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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CAREER PLANS AND EXPECTATIONS 



A. In answerinfl this question, assune the current value of the etollar does not change. Also assume you will coinplete gra<luate 
school. 

Once you are out of graduate school and have become established professionally -- In perhaps 10 or 15 years about how much 
money do you expect to earn annually? 



( ) Less than $20,000 

( ) S 20,000 - S 30,000 

( ) S 30,000 - % 40,000 

( ) S 40,000 - S 50,000 

( ) S 50,000 - S 75,000 



) S 75,000 - $100,000 
) $100,000 ' $150,000 
) $150,000 - $200,000 
) $200,000 - $250,000 
) More than $250,000 



How iinportant is it to you to have an income at least that large? 



( ) Not important at all 
( ) Somewhat iirportant 
( ) Quite important 
( ) Extremely important 

B. Jobs may be characterized in a nu*er of ways. For example, a salesperson works largely with people while a mechanic works 
largely with things. Host jobs require some balance between the two extremes. On the following scales, rate the characteristics 
of the job you would most like to have. 



HORE OF THIS 










ABOUT 


MORE OF THIS 


CHARACTERISTIC 










EQUAL 


CHARACTERISTIC 


Practical/applied 


( 


) 


( 


) 


( : ( ) 


( ) Theoretical/basic 


Working with people 


( 


) 


( 


) 


< ) ( ) 


( ) Working with things 


Working with math 


( 


) 


( 


) 


( ) ( ) 


( ) Working with words 


Attention to detail 


( 


) 


( 


) 


( ) ( ) 


( ) Attention to total picture 


Competitive emphasis 


( 


) 


( 


) 


( ) ( ) 


( ) Cooperative emphasis 



C. How important to you is each of the following job characteristics o 



oppo 



tunities? 



NOT SOMEWHAT VERY EXTREMELY 
IMPORTANT IMPORTANT IMPORTANT IMPORTANT 



1. Technical challenge 

2. Opportunities for rdvancement 

3. Pleasant co-workers 

4. Physically attractive environment 

5. Flexible work schedule 

6. Prestige/respect 

7. Job security 

8. Variety 

9. Contribution to society 



2 

2 
2 
2 
2 
2 
2 
2 
2 



3 
3 
3 
3 
3 
3 
3 
3 
3 



4 
4 
4 
4 
4 
4 
4 
4 
4 



Now decide which three of these characteristics are most important to you, and circle the nunbers (1 through 9) to the left of 
those three characteristics. 
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D. To uhat Mtent do you want a job that involves each of the following activities? 



MOT 
AT ALL 



Teach, train, or instruct 

Write, prepare report* or articles. 

Analyze nunerical data 

Operate instruments or equipment... 
Interpret and evaluate infonnation. 

Concentrate on details 

Advise, counsel, interview 

Explain, answer questions 

Reason mathefflatically 

Design instrisnents or equipment 

Keep records, catalog information.. 

Think quickly 

Persuade, negotiate, sell 

Hake presentations 

Chart or diagram data 

Draw or draft 

Work with computers 

Trouble shoot problems 

Supervise or direct others 

Read extensively 

Gather data 

Develop ideas 



POSSIBLY 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



DEFINITELY 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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PLANS FOR GRADUATE STUDY 



A. In what field do you plan to do graduate wurk? 



Using the major field category codes on the back of this questionnaire, please classify 
your intended graduate field into one of the categories and enter the code in this box • 



□ 



Approximately when did you choose this field? 



( ) Before college 

( ) Freshman year 

( ) Sophonore year 

( ) Junior year 

( ) Senior year 



B. Please irviicate the extent to which you agree or disagree with each of these statements about your intended field of study. 



STi^OMGLY 
AGREE 



There should be many jobs available in this field when 1 coniplete graduate work... 

Success in this field will require good interpersonal skills 

This field really doesn't interest me much, but an advanced degree in it will be 
useful to my career 



This field provides many opportunities for a substantial income 

There are exciting new developments in this field 

I am under pressure from my family to do graduate work in this field 

In this field I will have an opportunity to make a significant contribution. 

This is a prestigious field 

1 truly love this field and want to loarn as much as possible about it 

Success in this field will require good technical skills 

I expect this field to provide good opportunities for advancement 



A graduate degree in this field will prepare me for a nimber of different 
career possibilities 



I know personally one or more professionals in this field 

I have already invested time and effort into this field and feet I must continue.. 

I have had work experience in this field 

1 had one or more professors who strongly encouraged me to do graduate work in 
this field 

I expect my graduate courses to be less demanding than the undergraduate 

courses in my major 



AGREE 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 



NOT SURE/ STRONCn 
NEUTRAL DISAGREE DISAGREE 



5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 

5 

5 
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So thai ue know something about your background and experiences, please indicate whether each of these statements is true or 
false. 



TRUE 



My father is (or was) in a technical, mechanical, or scientific occupation. 

My mother is lor wbs) in a techriicai, mechanical, or scientific occupation. 

My mother approved ot my undergraduate major field 

My father approved of rrry undergraduate major field 

My mother approves of my inter>ded graduate major field 

My father appi'oves of my intervded graduate major field 

I have had one or more professors who encouragea me to do 

graduate uork in this field 

I know personally one or iriore professionals in this field 

I have had work experience in this field 



FALSE 
2 
2 
2 
2 
2 
2 

2 
2 

2 



NOT SURE/ 

NOT 
APPLICABLE 

3 

3 

3 

3 

3 

3 

3 
3 
3 



What was the iiint<le n.jbt important factor in your selection of a graduate field of study? 



How diffeient is yr.ui graduate field of study from your undergraduate major? 

( ) Wot at all diftereiit; the graduate field is a continuation of my undergraduate major. 

( ) Slightly different. 

( ) Moderately diffeient. 

( ) Greatly different; the graduate field bears little, if any, similarity to my undergraduate major. 

If your yiaduotc field of study will be markedly different from your undergraduate major field, discuss the various 
considernt ionb that U-d you to change fields. If your graduate and undergraduate fields are about the same, discuss the factors 
that ltd to >our decision to continue in the same field. 



Thank yo.i tor pjr 1 1 cipa i ng in this i esearch project. Your questionnaire responses are all confidential and Will be used only 
for research porpobes. Uc hope th^t the time you have devoted to conpleting this questionnaire has been helpful in clarifying 
your feflingi and your plonb for gi jduate study. Ue wish you the very best of luck in your academic and professional pursuits. 

Please ri iu. n \i,>? ..u.fj 1 1 onna 1 1 c in the posta^je-paid envelope pro' ided, or mail it to 

Educational fasting Service 
Rosedale Rr ad, 13-R 
Princeton, NJ 085i<1 



I f ynii worn I' I A V .i 



of I h< swrvi. 



I.',- results, iircle the code nLinber on the top of che front cover of this questionnaire. 
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MAJOR FIELD COOES 



Natural Sciences 

01 Agriculture 

02 Biological Sciences 

03 Chemistry 

04 Computer and Information Sciences 

05 Earth, Atmospheric and Marine 
Sciences 

06 Health and Medical Sciences 

07 Mathetmtical Sciences 

08 Physics and Astronomy 

09 Other Natural Sciences 



Education 

30 Education Administration 

31 Curriculun and Instruction 

32 Early Childhood Education 

33 Elamentary Education 

34 Education Evaluation and Research 

35 Higher Education 

36 Secondary Education 

37 Special Education 

38 Student Counseling and Personnel Services 

39 Other Education 



Engineering 

10 Chemical Engineering 

11 Civil Engineering 

12 Electrical and Electronics Engineering 

13 Industrial Engineering 

14 Materials Engineering 

15 Mechanical Engineering 

16 Other Engineering 



Business 

40 Accounting 

41 Banking and Finance 

42 Business Administration and Management 

43 Other Business 



Social Sciences 



Other Fields 



17 Anthropology and Archaeology 

18 Economics 

19 Politic*'. Science 
1 20 Psychi-.ogy 

21 Sociology 

22 Other Social Sciences 



Humanities and Arts 



44 Architecture and Environmental Design 

45 Connuni cat ions 

46 Home i-conofflics 

47 Library and Archival Science 

48 Public Adninistration 

49 Religion, Theology, and Ministry 

50 Social Work 

51 Law 



23 Arts: History, Theory and Criticism 

24 Arts: Performance and Studio 

25 English Language and Literature 

26 Foreign Languages and Literature 

27 History 

28 Philosophy 

29 Other Hunanities and Arts 



99 Other Field Not Easily Classified 
00 Undecided 
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Postcard Reminder 
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Dear GRE Test Taker: 

Recently we «ent you a questionnaire about your uxiergraduatc 
studies and career plana. If you have not yet filled !t out. please 
c«nplete it as soon as possible and return it to 

Jerilee Grandy 
ETS, 13-R 
Rosedale Road 

Princeton, NJ 08541 

If you have already *w{led it, ignore this reminder. Thank you 
for your participation in this research project. 

Sincerely, 



Jerilae Crsndy 
Project Director 



Appendix E 
Followup Letter 
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EDUCATIONAL TESTING SERVICE 




PRINCETON. N.J. 08641 



CABLS-EDUCTESTSVC 
• 

DIVISION OF APPUED 
MEASUREMENT RESEARCH 



Dear GRE Test Taker: 

In February we sent you a questionnaire asking about you/ undergraduate experiences, 
your thoughts about a career, and your plans for graduate school. We have not yet received 
your response. 

Some of the people we have surveyed apparently have decided not to go to graduate 
school, and for this reason have not responded. We would like to receive responses from 
everyone we surveyed so we can be sure the results accurately represent all science, math, and 
engineering majors who took the GRE in December. 

If you have not yet responded, we would greatly appreciate your taking 15 minutes or so 
to complete the enclosed questionnaire and mailing it to us in the enclosed envelope. 

If you feel that the questionnaire does not apply to you ~ if you have changed your mind 
about graduate school, for example - please make a note to that effect on tliis letter and return 
it to us. We still want to hear from you and will read whatever comments you make. 

All of your questionnaire responses and comments will be confidential. The findings 
from this research will be published by the GRE Board, and we expect the educational and 
scientific community to be greatly interested in the information that you and your fellow 
students can provide. 

If you have any questions about the project, feel free to call me at 609-734-5548. 
Thank you for your participation. 



April 1991 



Sincerely, 




Jerilee Grandy 
Project Director 
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SCALE DEFINITIONS 
(Negative sign indicates item was scored in reverse) 



Scale 

1 COURSE DIFFICULTY 

2 COURSE ENJOYMENT 

3 QUALITY OF INSTRUCTION 

4 RELATIONSHIPS WITH INSTRUCTORS 

5 RELATIONSHIPS WITH STUDENTS 

6 PERCEIVE SELF AS SCIENTIST 

7 QUALITY OF DEPARTMENT 

8 PROBLEM-SOLVING SKILLS 

9 STUDY SKILLS 

10 VERBAL SKILLS 

11 INTERPERSONAL SKILLS 

12 CAREER OPPORTUNITIES 

13 WILL DO BUT DON'T LIKE 



Items 

A4, A6, A 19, A26 

Al, - A5. A7, - A9, A18 

A28, - A2, - A;2, - A15 

A13, - A17, A21, - A24 

A3, - AlO, All, - A20, A23, - A25, A27 

A16, - A22 

Bl TO B15, REVERSED 

CI, C6, C7, CIO, REVERSED 

C3, C8, C9, CU, REVERSED 

C4, C5, REVERSED 

C12, C13, REVERSED 

IIIBl, IIIB4, IIIB8, IIIBll, IIIB12 

IIIB3, - IIIB5, IIIB6, - IIIB7, - IIIB9 
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